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Foreword 


The Federal Government, through the Minerals Yearbook and its predeces- 
sor volumes, has reported annually on mineral industry activities for 96 
years. This edition discusses the performance of the worldwide mineral 
industry during 1977. In addition to statistical data, the volumes provide 
background information to assist in interpreting the year’s developments. 
Content of the individual volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mineral commodities important to the domestic economy. In 
addition, it includes a general review chapter on the mineral industries, a 
chapter on mining and quarrying trends, and a statistical summary. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary, identical to that in Volume I. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the importance 
of minerals to the economies of these nations. A separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to its users. Therefore, the constructive comments and sugges- 
tions of readers of the Yearbook will be welcomed. 
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Statistical Summary 


By Staff, Office of Technical Data Services 


This chapter summarizes data on crude 
mineral production for the United States, 
its island possessions, and the Common- 
wealth of Puerto Rico. Included also are 
tables that show the principal mineral com- 
modities exported from and imported into 
the United States, and that compare world 
and U.S. mineral production. Except for the 
mineral fuel commodities, the detailed data 
from which these tables were derived are 
contained in the individual commodity 
chapters of volume I and in the State 
chapters of volume II of this edition of the 
Minerals Yearbook. 

In October 1977, responsibility for the 
collection of data on mineral fuels—coal, 
petroleum, natural gas, and natural gas 
liquids—was transferred to the newly creat- 
ed Department of Energy. Although chap- 
ters covering these commodities will no 
longer appear in Volume I of the Minerals 
Yearbook, quantity and value data have 
been included in most of these summary 
tables to maintain statistical consistency in 
State and national value of overall crude 
mineral output. This shift in responsibility 
has also resulted in changes to the composi- 
tion of the "Nonmetals" and Mineral 
Fuels” groups in table 1 and table 2. The 
commodities—asphalt and related bitumens 
(natural), carbon dioxide (natural), helium, 
and peat—have been removed from the 
"Mineral Fuels" group, and are now includ- 


ed under the "Nonmetals" group. There has 
been no change in the components of the 
"Metals" group. 

Although crude mineral production may 
be measured at any of several stages of 
extraction and processing, the stage of 
measurement used in this chapter is what is 
normally termed “mine output." It usually 
refers to minerals or ores in the form in 
which they are first extracted from the 
ground, but customarily includes the output 
from auxiliary processing at or near the 
mines. 

Because of inadequacies in the statistics 
available, some series deviate from the fore- 
going definition. In cases of gold, silver, 
copper, lead, zinc, and tin, the quantities 
are recorded on a mine basis (as the recover- 
able content of ore sold or treated). How- 
ever, the values assigned to these quantities 
are based on the average selling price of 
refined metal, not the mine value. Mercury 
is measured as recovered metal and valued 
at the average New York price for the 
metal. 

The weight or volume units shown are 
those customarily used in the particular 
industries producing the commodities. Val- 
ues shown are in current dollars, with no 
adjustments made to compensate for 
nanges in the purchasing power of the 

ollar. 


9 MINERALS YEARBOOK, 1977 
Table 1.—Value of crude mineral production’ in the United States, by mineral group? 
(Million dollars) 
Year Metals Nonmetals* Total Mineral fuels? Grand total 
19138 3 ce eee 4,362 7,476 11,838 24,949 36,787 
19744 5,501 8 314,187 40,889 55,077 
1975 —— 5,191 9,570 14,761 : 62,266 
1916 ........--- 6086 — 10,616 16,702 52,484 769,186 
Ta olis 5,810 11,701 17,511 59,575 77,086 


r 


listing of the commodities which now comprise these two groups. 
3 Data do not add to total shown because of independent rounding. 


Note: Beginning with 1977, data on mineral fuels supplied by the Department of Energy. 
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Table 3.—Minerals produced in the United States and principal producing 
States in 1977 
: Principal producing States : 
Mineral in order of quantity . Other producing States 
METALS AND NONMETALS 
Antimony ore and concentrate Idaho and Mont. 
TCT na Va. 
C Calif., Vt., Ariz., N. C. 
Asphalt (native) -- Tex., Utah, Ala., Mo. 
Rs eed i Sie ae Nev., Mo., Ark.,Ga aa Idaho, Ill., Mont., Tenn. 
Bauxiis onn Ark., Ala., Ga. 
Beryllium concentrate Utah and S. 
Boron minerals Calif. 
Bromine _____________~~_ Ark. and Mich 
Calcium- chloride ich. and Calif. 
Carbon dioxide (natural) ..... N. Mex., Colo., Calif., Utah. 
Cement Calif., Tex., Pa., Mich Ala., Ariz., Ark., Colo., Fla., Ga., 
Hawaii, Idaho, III., d owa, Kans., 
Ey., La., Main e, d., U 
0., Mont., Nebr. Nev., N. Mex., 
N.Y. NC. Ohio, Okla, Öreg., S ,SC., 
S. Dak., Tenn., Utah, Va., Wash., 
W. Va., Wis. V 
S NOI E Aes ace Ga., Tex., Ohio, N.C ______ All other States exce Alaska, R.I., Vt. 
Copper (mine) ) _ Ariz., tah, N. Mex., Mont Alaska, „ Colo., Idaho, Maine, 
3 Mo., “Nev. , Oreg., Pa., Tenn., 
Diatomittteeee Calif., Nev., Wash., Oreg. 
Emerrrrꝛ/ꝛ N.Y. 
Feldspar ___.-________- N. C., Conn., Ga., Calif |... Ans, Colo., Maine, Okla., S. Dak., 
yo. 
Fluorspar ______._____- III., Ky., Tex, Mont Ariz. and Nev. 
et, abrasive _________ _ Idaho and N.Y. 
Gold (mine) ____________-— Nev., S. Dak., Utah, Aria Alaska, Calif., Colo., Idaho, Mont., 
N. Mex., Oreg., Tenn., Wash. 
Graphite Tex. 
Gypsum nn Mich., Tex., Calif., Iowa Ariz., Ark., Colo., Idaho, Ind., Kans., 
La., ont. ., Nev., N. Mox., NY. 
Ohio, Okla., S. Dak., Utah, Va., 
ash., Wyo. 
, Kans., Okla., Ten Ariz. and N. Mex. 
lodine. ———— ew Okla. and 
Iron ore Minn., Mich., Calif., Wyo Colo., Ga., Mo., Mont., Nev., 
N.J., N.Y., Pa., Tex., Utah, Wis. 
Kyanite__ -------------- Va. and Ga. 
Lead (mine)h)h) _ Mo., Idaho, Colo., Uta Ariz., Calif., Ill., Maine, Mont., 
Nev., N. Mex., N.Y., Okla., Va., Wash., Wis 
Ie Ohio, Pa., Mo, Tek Ala., Ariz., Ark., Calif., Colo., Conn., 
Fla., Hawaii, Idaho, III., Ind., Iowa, 
Kans., Ky., La., Md., at ch., Minn., 
Miss., Mont., Nebr., 1 
N. Mex., N. V., N. Dak., O wy 
S. Dak., Tenn., Utah, Va., W Va., 
Wis., Wyo. 
Lithium minerals__________ N.C., Nev., Calif. 
CT ĩ˙¾ Nev. 
Magnesium chloride Tex. 
esium compounds _———-—-— Mich., Calif., Fla., N. Del., Miss., Tex., Utah. 
iferous ore Minn., N. Mex., S. C. 
Marl, greennandd _ NJ. 
Mercur Nev. and Calif. 
ica, scrap ggg N.C., S.C., N. Mex., Ala Ariz., Conn., Ga., Pa., S. Dak. 
i um o ue Colo., Ariz., N. Mex., Utah Calif. and Nev. 
ickel 2e à 
Olivine N.C. and Wash. 
Pét- cms Mich., Fla., Ind., Ill. Calif., Colo., Ga., Iowa, Maine, Md. 
, Minn., Mont., N. J., N. Mer. Som 
l mn N. Dak., Ohio, Pa., S. C., Wash., W 
Perlite N. Mex., Ariz., Calif., Idaho _ Colo. and Nev. 
Phosphate rock |... Fla., Idaho, N. (on Tenn Calif., Mo., Mont., Utah, Wyo. 
ium salts _—.-------- N. Men., Calif., Utah. 
Pumi cee „ Nev., Calif., Aria Colo., Hawaii, Idaho, Mont., N Mex., 
Okla., Utah, Wash. 
Pyrites ore and concentrate Tenn., Colo., Ariz. 
Rare-earth metal concentrate Calif. and Fla. 
JJ I PN La., Tex., N.Y., Mich ala, Ariz., 3 , Colo., Kans., N 
Dak., Ohio, Okla., Ut W. Va. 
Sand and grave. Calif., Alaska, Tex., Ohio 3 tah, 
Silver (mine)... Idaho, Ariz., Colo., Mont Calif. T Ill, Mich., Mo., 
Nev., N. Mex., N.Y., „S. Dak., 
Tenn., Utah, Va. „ Was 
Sodium carbonate (natural) - Wyo. and Calif. 
Sodium sulfate (natural) Calif, Tex., Utah. 
ene JSC je: Pa., Il, Mao All other States except Del. and N. Dak. 
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STATISTICAL SUMMARY q 
Table 3.—Minerals produced in the United States and principal producing 
States in 1977 —Continued 
Principal producing Sta 
in pal p of quantity tes Other producing States 
Tex. and La. 
Vt., Tex, Mont, N.Y Y Ark., Calif., Ga., Nev., N.C., 
Oreg., Va., Wash. 
Colo. 
N. J., Fla., N.Y. 
Ill., Okla., Ark., Pa. 
Calif., Colo, Nep. Alaska, Ariz., Idaho, Mont., Oreg., Utah, Wash. 
N. Mex., Wyo., Utah, Colo Tex. and Wash. 
, Colo., U -... N. Men. 
Mont. and S.C .... Tex. 


N.Y. 
Tenn., Mo., N. V., Colo 


Fla. 
Ky., W. Va., Pa., Il LI 


La., Tex., Okla., N. Mex ... 


9 Calif., I m., Maine 
Mont. Nev. N. J., N. Mex. Okla., Pa., 
Utah, Va., Wash., Wis. 
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Table 4.—Value of mineral production in the United States and 
principal minerals produced in 1977 
Value Percent e : . 
State (thousands) Rank of US. Principal minerals, in order of value 
Alabama $1,159,952 19 1.50 Coal, petroeum, cement, stone. 
Alaska ......- 1,288,519 18 1.00 Petroleum. and gravel, natural gas, stone. 
Arizona . 1,621,256 12 2.10 Copper, mo um, coal, cement. 
kansas 574, 469 25 75 Petroleum, ine, natural gas, cement. 
California 4,811,824 8 ; Petroleum, cement, natural gas, sand and gravel. 
Colorado ....-- 1,897,089 15 1.81 Petroleum, mol um, coal, natural gas. 
Connecticut 48,708 44 06 Stone, sand gravel, feldspar, lime. 
Delaware 12.091 50 (*) Sand and gravel, magnesium compoui 
Florida 1,618,557 13 2.09 Phosphate rock, petroleum, stone, cement. 
3 : Clays, cement, sand and gravel. 
Hawai 89,980 4 05 Stone, cement, sand and gravel, pumice. 
Id abo 252,670 82 Phosphate rock, silver, | zinc. 
Illinois ; 10 215 Coal, petroleum, stone, and gravel. 
Indiana 697, 558 23 91 Coal, cement, eure eum. 
Iowa aa 83 31 Cemen and gravel, gypsum. 
Kansas _____.- 1,869,497 16 1.78 Petroleum, natural gas, natural gas liquids, cement. 
Doakan 10:911 885 2 111% Natural greater liquids, sulfur 
e 911, a eum, na gas 
Maine 45 Sand and raval, cement, zinc, 
Maryland ..... 186,699 36 .24 Coal, cement, and gravel. 
Massachusetts 43 .10 Stone, sand and gravel, lime, ; 
Michigan 1,622,547 11 2.10 Petroleum, iron ore, cement, natural gas. 
Minnesota , 22 114 Iron ore, sand and gravel, stone, lime. 
Mississippi — — - . 27 64 Petroleum, natural gas, cement, sand and gravel. 
Missouri 21 1.16 Lead, cement, stone, iron ore. 
Montana 691,188 24 : Petro coal, copper, natural gas. 
Nebraska 144,029 89 18 Petro. cement, sand and gravel, stone. 
Nevada 270,845 81 35 Copper, sand and gravel, cement. 
New Hampshire . 20,701 48 08 San gravel, stone, stones. 
New Jersey —___ 117,060 40 15 Stone, sand and gravel, zinc, titanium concentrate 
New Mexico 2,910,804 8 878 N gas, petroleum, natural gas liquids, uranium. 
New Vork 461 29 salt, sand and gra 
North Carolina 281,511 34 30 Stone te rock, sand vel, cement 
North Dakota ..- 272, 80 Petroleum, coal, sand and gravel,natural gas liquids. 
Ohio 1,607, 14 2.08 Coal, natural gas, eum, e. 
Oklahoma 8,497,447 4 4.54 leum, na gas, na gas liquids, coal 
Oregon 109,1 42 .14 Stone, sand and gravel, cement, ni 
Pennsyl ER ,048, 7 8.95 Coal, cement, stone, natural gas. 
Rhode Island 49 01 Sand and gravel, stone, gem stones. 
South Carolina 144,201 88 18 Cement, stone, clays, sand and gravel. 
South Dakota 110,740 41 14 Gold, cement, stone, sand and gravel. 
Tennessee 521 26 .68 stone, zinc, cement. 
Tens 19,519,681 1 25.82 Petroleum, natural gas, natural gas liquids, cement. 
Utah oc ,085 20 141 Petroleum, copper, coal, uranium. 
Vermont 41.454 46 06 Stone, asbestos, sand and gravel, talc. 
Virginia 1.841, 686 17 1.74 Coal, stone, lime, cement. 
West Vini EUN : 216,124 F Er Cement, coal, sand and per stone. i 
aie ` Coal, natural eum, natural uids. 
Wisconsin _____ 150,128 37 ]9 - Sandand gravel, stone, iron oto, lime o 
Wyoming 2,831,849 9 8.02 Petroleum, coal, sodium compounds, natural gas. 
Total ____ 71,086,000 ra 100.00 
! Incomplete total. 


Leas than 1/2 unit. 
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Table 5.—Value of mineral production per capita and per square mile in 1977, by State 


State 


XX Not applicable. 
‘Incomplete total. 


215,642 


Per capita 


Value of mineral production 
ue Per square mile 
ou- A. eee 
sands) Dollars Rank Dollars Rank 

$1,159,952 22,476 15 
233, 2,104 45 
1,621,256 14,233 20 
574,469 10,818 25 
4,311,824 27,171 12 
1,397,039 18,401 21 
48, ,126 80 
12, 1,017 50 
1,618,557 21,639 11 
486,256 8,259 31 
39,980 6,198 32 
252,670 3,024 41 
1,663,280 29,491 9 
697,558 19,221 16 
238,208 4,232 88 
1,869,497 16,648 18 
8,211,860 79, 660 3 
10,911, 885 224,881 1 
43,225 1,801 48 
186,699 17,651 17 
11,268 9,358 28 
1,622,547 27,871 10 
875,603 10,415 26 
4 10,316 27 
893,372 12,820 22 
691,188 4,698 34 
144,029 1,865 46 
270,845 2,450 48 
701 2,225 44 
117,060 14,939 19 
2,910,804 28, 925 13 
461,807 9,315 29 
231,511 4,408 96 
212,066 8,850 89 
1,607,454 88,995 7 
3,497,447 50,021 6 
109,132 1,125 49 
3,043,964 67,147 5 
6,299 5,189 83 
144,201 4,643 85 
110,740 1,487 47 
21.371 24 
19,519,631 73,015 4 
085, 12,781 23 
41.454 4,314 37 
1,841,686 82,871 8 
216,124 3,169 40 
,208, 132,669 2 
150,128 2,675 42 
2,881,849 23,810 14 
21,924 XX 


11,086,000 


*Excludes Washington, D.C., with an area of 67 square miles and a population of 690,000 (which had no mineral 
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Table 7.—Mineral production! in the islands administered by the United States 
(Thousand short tons and thousand dollars) 
1974 1975 1976 1977 
Area and mineral an- " 
Quan- Value Quan- Vale Quan- — Value ty Value 
American Samoa 
Te ee E EE E EE 27 183 15 15 47 30 1 10 
f mm 50 122 34 147 30 156 6 31 
Total sien XX 805 XX 162 XX 186 XX 41 
Guam: Stone 798 1,444 781 1,887 457 1,488 577 1,897 
Virgin Islands: Stone 638 8,869 258 1,818 219 2,050 262 2,016 
XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Table 8.—Mineral production! in the Commonwealth of Puerto Rico 
(Thousand short tons and thousand dollars) 
1974 1975 1976 1977 
Mineral Quan- Quan- — Quan- Quan- 
tity Value tity Value tity Value tity Value 
Cement 1, 881 70,277 1.582 60, 968 1,558 66,150 1,367 67,775 
Cass 291 382 341 440 W W 212 887 
Lime 2 eS 39 2,923 28 2,231 28 2,513 40 8,007 
FFF 29 62⁴ 27 639 27 639 639 
Sand and gravel _ _ _ _ NA NA NA NA NA NA *12,000 *21,000 
Stone 14,362 41,640 18,595 41,515 18,404 47,124 12,187 44,281 
Total ______ XX 7115,796 XX 7111,793 XX 7116,426 XX 187,089 


Estimate. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Total does not include value of items withheld or not available. 
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Table 9.—U.S. exports of principal minerals and products 


1976 1977 
Mineral ; Value ; Value 
Quantity (thousands) Quantity (thousands) 
METALS 
Aluminum: 
— 1 slabs, crudee . short tons 152, 366 $118,644 97,771 $94,498 
7) ea ek ee cia eR ME do- 108, 958 63,245 101, 663 64,060 
Plates, sheets, bars, ete do- 203, 843 261,759 190,118 284,199 
Castings and forgings F do. ..- 5,611 21,232 6,895 21,432 
Aluminum sulfat do- 50,758 1,569 12,019 900 
Other aluminum com mpounds C do- 911,460 166,084 33, 623 17,575 
Antimony, metals and alloys, crude - - - - -- -- do... 841 853 142 1,219 
Bauxite, including bauxite concentrates 
thousand long tons 15 1,297 25 2,344 
BerylliuuuUũuuuuunu pounds 114,143 1,756 160,505 1,911 
Bismuth, metals and alloys ~ - - - ---- ----— do_ ___ 168 488 1514 95,334 637 
ITT thousand pounds. . 504 713 23 316 
cium: 
Carbonate short tons. . 8,411 735 14,887 4,053 
Sei ĩði ie 8 do- 33,533 2,578 39,552 3,383 
Dicalcium phosphate oic 32, 302 7,612 53,309 9,550 
Chrome: 
Ore and concentrates: 
Exports thousand short tons 124 5,609 187 10,105 
Reexports ____________________ do____ 85 5,475 61 4,913 
Ferrochrome __________________-_ do_ _ __ 14 8,785 12 7,268 
Coball- e oor ee see thousand pounds. . 3,892 12,427 2,585 11,149 
n metals, alloys, other forms do— 67 778 75 1,408 
pper: 
Ore, concentrate, composition metal, and un- 
refined (copper content)... short tons 22,689 19,769 85,953 24,108 
Serap o mares EUR Aii cis do... 87,478 87,079 37,892 36,006 
Refined copper and semimanufactures do- 176,877 313,377 146,004 931,265 
er copper manufactures. . do— 4.923 8,435 6,920 10,923 
Copper sulfate or blue vitriol _. ________ do— 2,071 2,935 2,616 3,370 
" Copper-base alloys |... sss do— 110,665 177,270 112,097 167,306 
e oys: 
Ferrosiliſouonnnnn ~~ do... 12,416 1,449 10,548 6,035 
Ferrophosphorus __ —--------------- do____ 1,636 153 2,381 297 
Ferroalloys, n.s.p.f -—-------------—- do— 6,687 13,121 7,982 8,558 
epee nn 8 do... 5,471 901 40 18 
Ore and base bullion ... troy ounces. - 337,517 41,624 395,760 57,477 
Bullion, refined ___§______________ _ do 3,193,248 333,424 8,275,095 1,055,234 
Nr eco i thousand long tons 913 82,192 2,143 62,7 
Iron and steel 
ii ³»1ĩ ee ict short tons 57,480 5,408 51,357 4,266 
Iron and steel products (major): 
Semimanufacture s do— 1,856,573 592,126 1,444,572 525,592 
Manufactures and steel mill products ___ do- 1,814,776 1,870,281 1,653,428 1,758,83 
Iron and steel scrap: 
Ferrous scrap, including rerolling materials 
thousand short tons__ 8,168 636,758 6,211 415,945 
JJ ³ĩð2³oö¹⁵ 8 short tons 38,718 1.264 33,376 961 
Lead and zinc ores and concentrates |... do... 148,787 28,892 128,056 28,753 
Pigs, bars, anodes, sheets, ete do... 5,877 5,320 9,845 8,425 
IAD ee x 8 0. —— ; j 85,411 22,442 
Magnesium, metal and alloys, scrap, semi- 
manufactured forms, nec „ do- 13,444 26,902 28,061 51,848 
Ore and 5 Ee RN 8 do- 127,971 7,510 138,250 9,221 
Ferromanganese _________________ 8 6,789 3,462 6,051 3,391 
.. ⁵ 8 0 — 4.654 3,434 2,953 8,208 
Mercury 
Exporte 76-pound flasks — 501 306 852 287 
Reexports _______________~____-_ do— 12 6 101 36 
Mo ecg 
and concentrates (molybdenum 
content?!?cD thousand pounds 62,474 183,536 65,666 245,777 
Metals and alloys, crude and crab do... 223 390 332 851 
WIE MORET ... oe ae ek Shee do_ ___ 343 3,672 475 6,047 
Semimanufactured forms, n.e.c ________ do— 184 1,584 164 2,441 
POWOOR hoped See ea ie do... 25 136 151 759 
Ferromolybdenum .. do ___ 3,596 9,447 1,595 4,863 
Nickel: 
Alloys and perap Coes Monel metal), 
ots, bars, sheets, et short tons 37,748 T141,324 29,958 132,093 
Catalysts. - - - —- - - ⁵ð d -------—— do— 4.442 16,282 4,064 15,674 
Nickel- chrome electric resistance wire do- 769 5.253 164 6,006 
Semifabricated forms, n.e.c — - --------- do— 4,207 30,736 4,626 36,807 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products —Continued 


1976 1977 
Mineral " Value A Value 
l Quantity (thousands) Quantity (thousands) 


METALS —Continued 


Platinum: 
Ore, concentrate, metal and alloys in ingots, 
bars, sheets, anodes, other forms, including 
JJ ( troy ounces. . 325,805 $37,868 289,307 $38,076 
Pallad um, rhodium, iridium, osmiridium, 
ruthenium, and osmium (metal and alloys 


including scrap) _.______________ do- 186,602 14,885 197,924 18,414 
Ferrocerium and alloys ~- -------- short tons 335 1,043 
Compounds poun 1,465,364 2,720 1,931,245 6,088 

um esce i e dt thousand pounds E 2,181 1,145 
n: 
Ferrosilicon ---------------—- short tons 12,416 7,449 10,548 6,085 
T Silicon carbide. crude and in grains do... 10 6,174 11 7,062 
ver: 
Ore, concentrates, waste, , sweepings 
ousand troy ounces. — 7,000 28,849 13,400 45,480 
rex neg Al do— 7, 596 32, 586 8,994 89,165 
Ore, metal, other form thousand pounds 71426 6,711 587 12.874 
Porderr do— 1219 7,982 234 9,380 
Ingots, pigs, bars, etc 
CC acus doas acu eet metric tons 040 2,998 545 5,176 
Reexports_ —----------------- do- 1,798 13,967 4,985 50,175 
Tin scrap and other tin-bearing material 
EN except tinplate scra· do— 6,927 7,891 NA 9,828 
tanium: 
855 ant — 5 short tons 4.802 477 22, 679 748 
po inclu i um 
VVV da 6,144 8,547 3,394 5,643 
1333 mill shapes and mill products, n. e c. 
Eana 1,065 15,039 1,050 14,254 
Pigments and oxides __ - ------------— a 20,580 16,229 16, 336 12,628 
n: 
5 W 1,729 11,189 1,288 11,400 
o unen thousand pounds. _ , , i 
Reexports_ -- --------------—— 8 887 ; NA 
Ferrotungsten________..___.____- do. _ _ m S 2 81 
Uranium: 
Ores and concentrates (U3Os content) pounds 1,495,130 24,432 1,929,467 66,913 
Métal. unn eae eS ee do. __— 7,108 146 NA NA 
Compounds do— — 369,036 7,232 245,570 2,848 
Isotopes ( (table) and their compounds NA 2,108 NA 4,621 
. Radioactive materials |... thousand curies_ . 81,474,488 25,905 83,605,884 82,862 
v P nuclear materials NA 426,423 NA 501,590 
Ore and concentrate, pentoxide, 

etc. (vanadium content)___________ pounds. _ 197,035 142 884,000 1,959 
Ferrovanadium __—~____~_____~______ do- 2,421,776 9,180 1,816,000 4,954 
Slabe, Pigs or blocks short tons... 3,518 2,306 237 210 
Sheets, plates, strips, other forms n. ee do 2,271 2, 817 2,681 3,144 
Waste, scrap, and ust (zinc content) do... 8,945 8,535 9,230 8,698 
Semifabricated forms, n.e.c- ---------- do... 9,320 6,076 6,147 4,618 

Zirconium: 
Ore and concentrate . thousand pounds 18,856 2,184 28,727 2,242 
Oxidé on . LE do... 5,825 6,104 8,704 8,846 
Metals, alloys, other form do... 2,304 48,809 1,965 86,828 
NONMETALS | 
Abrasives: 
Dust and powder of prenon or semiprecious stones, 
including diamond and powder 
thousand carats_ _ 14,155 35,450 17,272 42,714 
Crushing bort do- 77 182 6 42 
Industrial diamond ss do— 639 3,677 376 1,854 
Diamond grin wheels do... 190 4,911 791 5,900 
Other natural and artificial metallic 
abrasives and products _________________ NA 68,979 NA 71,069 
Exports 
Unmanufactured |... short tons... 46,317 12,640 87,390 11,701 
Uc c oos e eee orca 60,276 NA ; 
Reexports: 
nmanufactured 2.2... ..-.--- do---. 606 161 247 
Products — NA 296 NA 472 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products —Continued 
1976 1977 
Mineral : Val Val 
Quantity (thousands) Quentity (thousands 


NONMETALS —Continued 
Barite: 
Natural barium sulfate and carbonate _ short tons. _ 41,063 $2,871 49,551 $3,426 
5 M NL 8 do... 779 987 485 698 
Boric Acid |o mc te do- 36,492 12, 363 35,992 12,931 
Sodium borates, refined |... do- 211,362 49,156 265,470 634 
5 J THRONE aes eee do... 466,055 26,601 238,906 23, 740 
Kaolin or china clay thousand short tons 839 57,649 952 71,907 
Fire cla do— 296 12,895 307 11,682 
Other clays ____________________ 0r t 1,851 81,400 1,802 71,251 
Feldspar CCT 12259 16352 12404 E 
e eucite, nep. e syeni ousand pounds. . 
ERU UENIRE ERR SOS short tons 4,923 764 6,642 975 
Gem stor. stones | 
Diamond thousand carats. — 318 806,098 816 835,991 
Pearl (c N NA 
BP xo eeu cu NEU EE CP NA 30,896 NA 24,050 
Gu ee Rte & NS short tons 112, 236 T2 888 13,788 2,662 
"Crude, crushed or calcined — — thousand short tons 284 6,739 143 6,090 
Manufactures, n.e.c —----------------- NA ; NA 9,618 
Helium million cubic feet 174 8,790 168 10,561 
Lithium hydroxide ......... thousand pounda. _ 534 674 665 
ryanite and allied minerals short tons 69.929 4,942 38,832 3.417 
Jnßn%VVVFF’ . 8 do 55, 852 2,981 82,954 2,185 
esium compounds: 
— — 5 do Een 71,873 13,466 76,489 16,477 
ite caustic ump or groun 
do... 10,121 5,422 12,040 6,836 
Mica pani waste and scrap, and ground - pounds... 14,449,150 8,471 18,202,383 8,557 
Mica, manufacture! do...- 2 481, 151 9, 776 1,012,977 8,267 
Mineral-earth pigments, iron oxide, natural 
and manufactured... 9... ___ short tons 11,867 11,887 15,529 16,815 
Ni P compounds (major) .. thousand short tons_ 4,114 449,147 5,108 531,189 
. thousand metric tons 9,994 327,410 14,014 362,228 
Phot met fertilizers: 
Superphosph ats do- 1.210 110,885 1,181 110,584 
Ammonium phos ee 33 do. _ __ 2,182 269,855 2,581 835 
Elemental phosphorus. . _ — — ~~ _ — - short tons 29,088 80,887 17,954 20,722 
Mixed chemical fertilizers _ thousand metric tons 219 80,284 177 26,908 
Pigments and compounds (lead and zinc): 
Lead oxides: 
0 % eee short tons 2,620 1,661 NA NA 
rgrade _---------------- do... 845 438 NA NA 
8 t grad d 4,261 2,587 
en 7.7... E EE A o- ; 
6,771 8,634 
Other grade do— 577 524 
Zinc compounds do- 779 937 435 698 
Potash: 
. Fertilizer. --——------------------ do— 1,669,691 91,887 1,650,200 90,186 
ChemicalllLVLnn ~~ ---- 0 --- 60,025 19,422 40,018 18,805 
Sauce and pumicite ________.._..___ do- 1.011 271 1,797 516 
Crude and refined... thousand short tons 1,007 10,326 1,008 10,881 
pa pio to noncontiguous territories |... do 18 2,230 17 2.205 
Sand a anc d gravel: 
e .:.! eas do- 559 1,837 1,610 
Industrial... 2... ------ do... 2,553 17,080 2,457 18, 
Gravel ccn ee ese do... 519 ! 1,198 
Sodium and sodium compounds: 
Sodium gsulf att do— 57 3,636 43 2,801 
" Sodium carbonatee --.-- do— -- 645 147, 004 759 52,943 
tone: 
Dolomite, block do— 63 1.486 12 484 
Limestone, crushed, A broken do— 3,191 10,587 8,235 10,365 
Marble and other building and monumental do... NA 2,596 NA 8,476 
Stone, crushed, ground, brken˖n do- 866 7,078 694 6,048 
Manufactures of stone do. ___ NA 2218 NA 2,242 
r: 
"Crüdé he thousand long tons. _ 1,183 60,226 1,059 47,599 
Crushed, ground, flowers o do. ... 15 3,358 12 4,512 
Talc, crude and ground short tons. _ 212,344 9,084 822,000 9,166 
%⁰˙àààà ff. -A cct XX 8,484,889 XX 9,171,199 


"Revised. NA Not available. XX Not applicable. 
1 Adjusted by the Bureau of Mines. 
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Table 10.—U.S. imports for consumption of principal minerals and products 


1976 1977 
Mineral i Value Value 
Quantity (thousands) QVantitY (thousands) 
METALS 
Aluminum 
| (7 | ae ù A A ee REEL short tona... 575,350 $439,570 670,200 $631,601 
SCFÜD nu eee ue eee eee eee 85, 46,166 89,895 63,168 
Plates, sheets, bars, etc _____________ do... 87, 96,312 15,459 108,736 
Aluminum oxide (alumina .....- do _ _— 8,624,967 404,478 4, 145, 000 512,413 
Antimony: 
Ore (antimony content do- 10,028 16,911 3,438 6,832 
Needle or liquated _.....-..--.---- do 41 129 259 §80 
Metal oe ee ee do... 2,083 4,986 1,722 4 
GP a do... 11, 611 17,029 9,641 15,150 
Arsenic: 
White (AssOs content) do— 4.262 1.528 5, 981 1.962 
Mes ta a MOD a EIFE oe 288 1.785 357 1,881 
Bauxite, aa cU A thousand long tona. _ 12,548 NA 12,784 NA 
Beryllium ore short tons 1,058 880 298 
Bismuth, metal and alloys, gross weight pounda 2,328,051 14,154 2,013,333 10,238 
EEE A ĩͤ K short tons. — 3,411 14,611 2,570 11,680 
Flue dust (cadmium content) do...- 246 536 14 4 
um: 
EUNT PORE A ce NERONE NEN da 461,965 475 458,319 706 
CCC short tons 16,046 480 19,708 1,002 
Cesium Compounds cu iet 8 = 3,621 147 7,865 329 
Ore and concentrates (CrgOs content) 
d short tons 533 70,075 538 697 
Ferrochrome (Cr305 content) do.--- 150 124,819 184 100,528 
EMO EHE 8 do... 2 : 2 10,893 
Metal tho d pounds. 15,129 66,299 16,833 91,881 
4 æ — a we A we c —— —— a — usan = 7 9 U 
TTT do- 138 573 506 2,346 
Salts and compounds (gross weight) _ _ _ _ _ — da- 285 865 246 881 
Columbium ore TE 3,968 *5.567 8,864 6,771 
wager (copper content): 
concentrates _._________ short tons... 35,197 49,861 18,007 21,423 
Regulus, black, coarse _______.______ _ do- 14.097 54,878 8,257 12,153 
Unrefined, black, blist blister do- 19,388 144 9,063 11,843 
Refined in e o sues ee ee do 381.343 453,279 386, 865 471,666 
Old and scrap . - -- -------------- 8 19,735 19,231 19,856 741 
erroalloys, n. s. p. do— 98 524 F40,550 107,887 46,541 
o eue Mee kilograms_ _ 920 2,826 2,884 1,242 
Dro ee ee See E pounds 7, 646 1,022 5,904 1,059 
(general im ): 
Ore and base bullioůo-nn troy ounces. _ 166,312 20,007 289,444 35,319 
il ³ĩðRK ee a o... 2,489,679 811,011 4,214,656 707 
CPP ͤ ͤ SL Pa pounds 3,270 31 3,322 41 
Indium thousand troy ounces. . 290 1,808 291 
OE I oae eus xw S thousand long tons. _ 44,390 980,348 37,905 956,584 
Iron and steel 
Pig ON ! s ee short tons_ 1414, 668 51,142 372,767 44,916 
Iron and steel products (major): 
Iron product do. _ __ 44,877 32, 55, 85,895 
Steel utl mnc do... 114,563,278 74,812,464 19,619,662 5,695,171 
y mk thousand short tona. _ 496 84,524 39, 
3 CCC do— 12 
Ore, flue dust, matte (lead content) short tons 88,988 29,492 97,862 89,812 
ion (lead content do. _ 2,334 955 8,068 4 
Pigs and bars (lead content) - do... 141,980 60,245 253,608 149,419 
Reclaimed scrap, etc. (lead content) - - — do... 2,644 1,022 3,884 1,985 
Sheet, pipe, shot T 294 495 980 1,516 
eaim: 
etallic and scrap ~- „„ do 13,066 19,020 5,599 6,684 
Alloys (magnesium content do— 1,820 604 299 1,078 
Sheets, tubing, ribbons, wire, other 
forms (magnesium content) _________ do... 21 88 66 219 
s (85% or more contained manganese). - do- 649,245 783, 627 454,228 56,357 
Ferromanganese (manganese content? do 417, 433 ,098 416,081 155,662 
a i es ME 7 ,082 ,258 6,841 5,244 
Compounds 35,536 90 21.961 100 
er were qme . M 7d. pound f N 44, A15 4,325 ,150 9,263 
num 
(content) _..___.___________ pounds 2,092,623 4,850 2,106,501 5,861 
aste and scrap _________________ do... 297, 1,183 107, 1,468 
— — ——————— do- 1136, 108 844 148,458 1,586 
Compounds do... 619, 690 491, 518 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued 


1976 1977 
Mineral ` Value : Value 
Quantity (thousands) Quantity (thousands) 
METALS —Continued 
Nickel: 
Pi — C —— short tons. . 6,706 $21 111 $2 
= cathodes do— 111.255 456,398 103,269 451,582 
Plates, J) ĩ ED A Me do— 3,223 348 9,841 280 
ii, . eet do- 33,280 98, 178 24,762 78,039 
CE ne 8 do... 2,859 4,821 8,175 6,546 
P rand flakes . ------------ do... 10,181 45,261 18,760 67,708 
5 %%% Q do- 55,721 72,161 95,275 
aan Lee EUM TU SERRE do. ___ 5,932 1,948 4,914 17,477 
1 metals: 
Unwrought: 
Grains and nuggets (platinum) — troy ounces. - 596 88 6,682 1,118 
Sponge (platinum do- ___ 904,048 139,378 711,843 125,328 
Sweepings, waste, scrap _________~ do... 146,773 20,080 247,865 18,468 
Iridium i s... 88 do... 18,179 5,045 8,288 2,225 
Palladium do... ,360 48,535 1,102,607 59,688 
Rhodium ..............----- do... 18,342 79 31,560 
Rutheniuumm ~_____ do____ 75, 678 3,580 53,741 4,689 
Other platinum-group metalRss do... 560 82,195 126, 921 16,076 
Semimanufactured: 
Platinum nnn do... 95,653 15,623 44,405 7,495 
Palladium do- 128,951 6,325 49,070 2,719 
Rhodium do— _ 1, 382 650 216 
Other platinum group metals do... 14,142 1,963 19,062 2,391 
Radium: KM substitutes NA 2,200 NA 16,869 
me 
Ferrocerium, other cerium alloys ...... short tons 20 167 28 262 
Monaz ite do... 2,103 431 5,480 900 
Ree including scandium and yttrium _ . pounds. _ 74 9 91 12 
Metal, including scrap ~ - - - ---------—- do... 82 38 148 56 
ium perrhenate do— 4,047 1,407 6,411 1,620 
5 and selenium compounds do— 811.257 12,118 678 822 
Metal (over 96% silicon content) —— — short tons 79.630 711,703 26,806 26,158 
. Ferrosilicon (silicon content do... 63,681 T39, 15,254 44,871 
Ore. vog base bullion _ — - - — thousand troy ounces. _ 16,716 70,206 7,071 30,460 
sen 8 do— 187 032 69,450 315,343 
8 waste, dorrre do- 4,454 18,823 2,626 10,150 
Tantalum ore thousand pounds_ ": 2,557 115,025 1.524 8,941 
Tellurium —______~_~_____-~_~________ pounds 534 1,745 171,291 3,158 
JUN domum cL M LE EE C — 1 25 2 
Ore (tin content metric tons 5,133 88,529 6,724 60,840 
Blocks, pigs, grains, Je do... 45,055 453 47,774 544 
immings, scrap, residue, 
and tin alloys, n.s.p.fjjj do... 2,666 3,550 813 1,816 
oil, powder, flitters, et NA 8,148 NA 8,733 
Tin scrap, and other tin bearing material 
exluding tinplate crab 8 NA 7,391 NA 9,328 
Tin compounds o2cnc 176 1,195 170 1,448 
Titanium: 
IlImenie! |... 2.2 ----- short tons 431,718 18,715 568,307 21,717 
Rüti. ph a RERUM UM do... 281,112 04,849 123,800 ,481 
S]... ho uu de e Ea eund do- *3, "9,752 6,881 15,551 
Ferrotitanium and ferrosilicon titanium do- 899 438 1,136 1,991 
Compounds and mixtures do... 170,398 53,806 117, 078 87,728 
per (tungsten content): 
d concentrate |... thousand pounds 5,8301 28, 320 6,919 55,927 
Waste and cra sss do... 170 694 3 2,510 
Cruet alloys — — V * min o th aii 8 14.255 
vipa, e „ 8 j 4,565 
Uranium and other uranium 
n ma ] 
Oxide U30s .. „ do... 11,074,298 203,926 7,717,679 88,150 
Compounds, nec... „ do... 83,876,908 441,603 23,581,191 418,028 
Metal nuce thousand pounds... NA NA 70 284 
Isotopes (stable) and their compounds -- NA 1,067 NA 1,121 
io isotopes, elements, etc _ _ _ thousand curies_ — 60,302,966 200 71,695,692 12,492 
Vanadium (content): 
Ferrovanadium _ _ -—------—- thousand pounds 518 2,448 673 3,438 
Vanadium-bearing materials (vanadium pentoxide 
contentn:n o cc 10,702 7,121 10,057 8,269 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued 


1976 1977 
Mineral | i Value 


METALS —Continued 
Zinc: 
Ore (zinc content) --- short tons 155, $50,553 120,457 $87,897 
Blocks, pigs, slabs. — - -------------- rum ner 695,131 aco 555,147 1 
RR EN Hep 8 oou 
Fume (zinc content) _-------------- do... 6,921 2,558 257 516 
aste and c rass 1,803 516 10,128 2,175 
Old, dross, skimmings ~ — - ----------- do. ... 12,445 ; 12,940 
der, flakes |... do... 6,009 5,184 : 6,277 
| Manufsctüres 32 OG ae Rea cae ie NA NA 26 
Zirconium: | | 
Ore, including zirconium and short tons 64,643 18,788 65,204 11.401 
Metal, scrap, and compounds ‘do. 914 1,153 1,980 . ~ 10,269 
NONMETALS 
Abrasives | 
Diamonds (industrial) thousand carata_ _ 717,047 161,102 22,640 79, 122 
Other abrasivde“nss l2 alcl2- NA 96,130 NA - 118,168 
V short tona. — 657,851 142,145 607,022 145,146 
Crude and ground ....... thousand short tons 918 17,829 974 18,176 
Wither it short tons. — 1284 161 518 108 
Chemical SOSA 16,913 5,095 24,871 7,962 
ron: 
Carbide do- 15 240 111 695 
, . ee do- 56 14 14182 ` - 5,596 
Calcium borate, FR A do- 30,247 1,953 51,087 : 8,695 
Cement thousand short tons 23, 107 67, 085 4,088 94,005 
ae ic ate ee cee RR ee Se oe eee short tons 84,359 1,207 $1,212 1,885 
Manufactured... 222-2 -__ do... 4,809 607 787 582 
G6%§;5—ꝙꝶꝙd ꝛ²˙mmwö ; Se te, o dow _ _ _ 11 3255 4,829 11,776 4,279 
Feldspar: | | | 
CFUdB o secus ipie Eie do- 93 17,614 TON 
Ground and crushed... - ocu SUE zz 242 8,115 
,,, ß eee do— 895,254 5856, 580 971,355 
Gem stones: 
Diamond thousand carata. _ 5 651 1,011,889 6,411 1,444,687 
Emeralds. . . E 2 2--- do... 1,16 ,286 ; 64,875 
e ß A 112,241 NA 129,192 
Graphite E EEEREN E AENA E short tons 79,098 6,753 87, ; 
ypsum 
Crude, ground, calcined _ .. _ thousand short tons 6,253 18,285 7,078 22,139 
Manufactures _______________________- NA 79,471 NA 9,259 
Iodine, crude. . ----------—- thousand pounds. . 6,482 13,824 6,940 13,881 
ranite: eal EE E E E TENOR short tons 110 12 53 7 
e: 
Hydrated. -_—-—----------------—- do- 48,461 1,814 52,875 1,878 
h AAA o 316,442 8,816 370,012 11,192 
Lithium 
OO asa et ͤ -v do— 68 da La 
Compounds do... 48 621 419 
esium compounds: 
de magnesite ______________-~- do... 120 2 249 11 
eol groune, caustic-calcined 
JJ V 8 do— 8.194 808 5,788 566 
Refractory re dead - burned, fused 
magnesite, d-burned dolomite _ _ _ _ - do...- 88,035 14,518 15,624 12,995 
, Compounds -------------------- do... 21,089 2,267 41,878 3,086 
Uncut sheet and punch thousand pounds 1,654 941 2.179 988 
I, PR ————— do... 74,213 205 2,348 112 
Manufacture do. 3,828 3,193 8,267 8,878 
Mineral-earth rt ements iro iron oxide pigments: 
Ocher, crude and refined short tons r53 11 44 13 
Siennas, crude and sore 53 do— 624 122 620 171 
Umber, crude and refined. __________ — do. ___ 6,908 561 6,957 591 
Vandyke brown „ do... 789 147 1,052 194 
Other natural and refined dl do— 1.231 190 1,102 226 
SAnthtne do... 40,541 15,523 48,918 19,402 
Nepheline syenite: 
Crudé. 0nd ha Let do... 2,112 88 860 17 
Ground, crushed, ete 2... do... 499,135 8,785 501,696 9,118 
Nitrogen compounds (major), i urea 
JJ ͤ he E net thousand short tons.. _ 3,467 296,814 4,138 447,050 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued 
1976 1971 


Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
NONMETALS —Continued 
i grade short 433 $28,939 824,058 $80,810 
au IPEE A EE tons. _ , A 
Poultry and stable grade o n 5,618 6,252 1 
Pire bati 3 — — — metric tons. - 142 72,209 158 6,079 
ma : 
Fertilizer and fertilizer materials 
l thousand metric tons 43 6,631 54 §,095 
Ammonium tes used as fertilizers. do- 817 44,250 838 : 
Elemental phosphorous . do- 1,604 3$ 1,461 
Other phosphatic materials do... 4 1,082 6 1,183 
Pigments and salts: 
pigments and compounds short tons_ — 17,886 9,462 22,316 14,724 
Zinc pigments and compounds do- 27,969 15,557 $0,154 17,882 
Potash `... do 7,595,246 ; ; 
Pumice: 
Wholly o partl sd Erro d us 78.057 350 247,172 293 
olly or manufactured 0... i : 
ulacturee, nap. JJ. K 70 183 
crystal (Brazilian pebble). . __._._ 1,148,801 1,833,868 780 
E .occoccto otc c short tons 4,852 28,476 4,529 26,694 
Sand and gravel: 
Glass sand LL ~~ do- 61 489 35 833 
Other sand and grave!!! "ES 292 431 851 892 
Sodium : 
um carbonate and bicarbonate do- 2 155 5 
Sodium aulfa t 3 816 16,111 11,230 
Stone = Win eee ee NA 46,21 NA 48,581 
um: 
ED cla da Saas Sivan set at short tons... 85,711 1,486 42,986 1,915 
pea petalis gie rein 55 o... 5,375 T9 885 1,759 1,021 
Sulfur compounds, sulfur ore other forms, n.e.s 
long tons. 1,721 59,494 1,977 65,154 
Talc, unmanufactured k 0 8 20,071 1,861 
TOG occ cee õ nR XX 714,109, 153 XX 16,744, 111 


"Revised. NA Not available. XX Not applicable. 
Includes titanium slag averaging about 70% TiO», for detail see Titanium chapter. 
*Less than 1/2 unit. 
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The Mineral Industry of 
Alabama 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of Alabama 
for collecting information on all minerals. 


By James R. Boyle’ and T. L. Neathery? 


The value of mineral production in- 
creased 13% in 1977. Nearly all commodi- 
ties registered an increase in production 
and value, continuing a trend that started 
in 19776. In addition, practically all commod- 


Alabama led the Nation in the production 
of crushed marble, was second in bauxite 
and scrap mica, third in kaolin and oyster 
shell, and fourth in bentonite, dimension 
marble, and fire clay. 


ities registered an increase in unit value. 


Table 1.—Mineral production in Alabama! 


1976 1977 
, , Value ; Value 
Mineral Quantity (thousands) Quantity (thousands) 
Cement: 

Masonry ----------------- thousand short tons... 314 $13,671 345 $14,255 
Portland 3L oe eee tee do_ ___ 2,134 10,365 2,991 19,802 
|l. MEA y SR At ae ae do- 2,239 10,325 2,677 21,984 
Coal (bituminous) _______________________-_ do- 21.537 611,069 21,545 622,187 
/k;ös»! en hoe rT A ey ee do- 1,009 32,753 1,149 39,213 
Natural gass million cubic feet _ 41,427 40,806 57,227 84,124 
Petroleum (crude)... — thousand 42-gallon barrels_ _ 14,706 155,437 18,252 176,540 
Sand and gravel______________ _ thousand short tons. . 12,023 ,933 14,372 35,204 
Hé nn Le i 8 do... 23,832 65,429 25,262 74,364 

Combined value of asphalt (native), bauxite, clays (bentonite), 
mica (crude), natural gas liquids, and salt XX 8,748 XX 12,719 
Total eae os SPER Pg Lulu ri ³ÄW AA EUAI TEE XX 1,029,536 XX 1,159,952 
Total 1967 constant dollars... sss — XX 528,461 XX 572,552 


preliminary. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes bentonite; included with “Combined value" figure. 
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Table 2.—Value of mineral production in Alabama, by county! ? 
(Thousands) 
Minerals produced in 1977 
County 1916 1977 in order of value 

Autauga_____________- W W Sand and gravel. 
Bald wins W W Sand and gravel, clays. 
Barbour. W W Clays, bauxite, sand and gravel. 
Bibb `- eee decus W W _ Stone, clays. 
Blount -—-----------—- W W Sand and gravel, cement, stone. 
Calhoun W W _ Stone, clays, sand and gravel. 
Cherokee ____________~- $2,609 $101 d and gravel. 
Chilton |... W Sand and gravel, clays. 
Chocta 43, 376 A> 
Gail 88 W W Sand and gravel. 
Clay iss 3 4 Do. 
Coffee .— ( 89 81 Do. 
Colbert o AAA W W _ Stone, native . sand and gravel. 
Conecun nz W W Sand and gravel. 
Covington ae W Do. 
Crenshaw r? 20 22 Do. 
Cullmann 17, 655 n 

| o on oed W 15 Sand and gravel. 

I]]]]JſJſJ TW tenere: W W Sand and gravel, clays. 
De Kalb W W Stone. 
Elmore W W Sand and gravel, clays. 

BIB omm 75,075 W Do. 
Etowaeaen W W Stone, sand and gravel. 
Fayette W 184 Sand and gravel. 
Franklin W W _ Stone, sand and gravel. 
Geneva 8 W Sand and gravel. 

Hale- echte 7 270 Do. 
Hen? W W Clays, bauxite, stone. 
Houstoͤůonnn n W W Sand and gravel. 
Jackson W W _ Stone. 
Jefferson ____________~_ W W Cement, stone, clays, sand and gravel. 
Lamar --————— ccn 5,365 W Sand and gravel. 
Lawrence ___________-_ 6 es 
QURE UR PCM MCN WwW WwW Stone. 
Lowndes. - ------------ W W Clays, sand and gravel. 
Macon 2, 069 2,207 Sand and gravel. 
Madison W W Stone, sand and gravel, clays. 
Marengo W W Cement, stone. 
cc is St W 320 Sand and gravel, clays. 
Marshall ____________~_ W W Stone, sand and gravel, clays. 
Mobile 82,674 22, 882 Cement, sand and gravel, stone, clays. 
1 J e ctu de m ae 5 
ontgomer7xd, -.-.---- and gravel, clays. 
Morgaun nns W W Stone. 
Randolph W W Mica. 
Russell W 817 Sand and gravel, clays. 
Ser é W W Cement, clays, stone. 
Shelby on eo Ge eee 82,377 W Lime, cement, stone, clays. 
umter W W Sand and gravel, clays. 
Talladega - - - - --------- W Stone. 
Tuscalooaasa 68,771 989 Sand and gravel. 
Walker ______________ W 199 Clays. 
Washington 20.072 W _ Stone, salt, sand and gravel. 
Winston 12,295 Xd 
Undistributed?.. 615,690 1,131,623 
Total 41,029,536 1.159,952 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1The following counties are not listed because no production was reported: Bullock, Butler, Chambers, Cleburne, Coosa, 
Greene, Lauderdale, Limestone, Perry, Pickens, Pike, Tallapoosa, and Wilcox. 

Walues for petroleum and natural gas were based on an average price per barrel for the State. 

Includes some petroleum which cannot be assigned to specific counties and values indicated by symbol W. 

“Data do not add to total shown because of independent rounding. 


International Trade.—The international 
trade passing through the Port of Mobile 
was valued at $1,376 million in fiscal year 
1977, down 45% from the previous year. 
Imports were down 36% and exports down 
1%. The Port of Mobile handled significant 
tonnages of raw materials during the year. 
The major export commodity was coal 
through McDuffie Coal Terminal which a- 


mounted to 3.4 million tons, up from 2.9 
million tons in 1976. The majority of the 
coal was shipped to Japan. Some 250,000 
tons, mined in Georgia, was exported to 
Brazil. Other exports were cement (126,000 
tons) and alumina (219,000 tons). Imported 
commodities included coal (203,800 tons), 
bauxite (1.7 million tons), limenite (80,000 
tons), manganese (484,000 tons), and iron 
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ore (1.3 million tons). In addition, general 
port tonnage included nearly 3.0 million 
tons of ore, mostly iron ore. 

Trends and Developments.—A new $33 
million ferrosilicon furnace, a joint venture 
of International Minerals & Chemical 
Corp.’s (IMC) TAC Alloys division and Alle- 
gheny Ludlum Steel Corp., was dedicated at 
Bridgeport. The 40-megawatt furnace re- 
places three smaller furnaces which have 
operated for a number of years. The new 
electric furnace will result in a 50% in- 
crease in IMC's ferrosilicon capacity, and is 
designed to permit production of both 5092 
and "7596 ferrosilicon, with an annual pro- 
duction of about 75,000 tons of 50% equiva- 
lent. 

Drummond Co. of Jasper, Alabama's 
largest producer of surface mined coal, 
acquired control of Alabama Byproducts 
Corp. (ABO) of Birmingham. ABC produces 
foundry coke, operates seven coal mines and 
a preparation plant, and is considered one 
of the largest producers of foundry coke in 
the Nation. With this acquisition, Drum- 
mond Co. acquired its first underground 
mining operation. 

Southern Natural Resources, Inc., Bir- 
mingham, was one of five interstate natural 
gas pipeline companies to sign a letter of 
intent to receive gas from old and new 
gasfields in Mexico. Southern Natural will 
receive 200 million cubic feet per day, of 
which one-third, or 66.7 million cubic feet 
per day, has been committed to Florida Gas 
Transmission Co. 

Alabama Power Co. has abandoned plans 
for its proposed $3 billion Alan Barton 
Nuclear Plant in Chilton and Elmore Coun- 
ties. The company's president cited unset- 
tled and continuously changing licensing, 
safety, and environmental requirements of 
the Federal Nuclear Regulatory Commis- 
sion, as reasons for cancellation of the 
Barton plant. To make up the difference in 
generating capacity, Alabama Power will 
build other powerplants including a fourth 
unit at the Miller Steam Plant in West 
Jefferson, near Birmingham. 

United States Steel Corp.'s third bottom- 
blown oxygen (Q-BOP) steelmaking furnace 
was completed during the year at their 
Fairfield works. The 57-oven coke battery 
and blast furnace under construction are 
expected to go into operation early in 1978. 

The State's Department of Industrial Re- 
lations reported that due to the record cold 
winter, 19,800 workers in industrial plants 
were idled because of a shortage of natural 
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gas. More workers were not affected be- 
cause numerous industries have standby 
systems to which they switched when natu- 
ral gas supplies were cut off. 

Golco Resources, Inc., a subsidiary of 
Colonial Oil and Gas Corp. of Rochester, 
N.Y. has begun using the State docks 
facility at Cordova for shipments of coal to 
inland waterpoints and to Mobile for ex- 


port. A 10-year lease agreement has been 


signed by Colco and the State of Alabama 
providing docking and coal-handling facili- 
ties at Cordova. Plans are underway for 
$2.5 million in construction for the coal- 
handling facility, with plans to ship 50,000 
tons of coal per month. 

Dedication ceremonies were held in Mo- 
bile for a Kerr-McGee Chemical Corp. plant 
that is the first stage in a $100 million 
pigment manufacturing and processing 
complex. The new plant will provide syn- 
thetic rutile both for a pigment plant to be 
built in Mobile and for a similar 10-year-old 
plant in Hamilton, Miss. The Hamilton 
plant and the projected Mobile plant have 
capacities of 50,000 tons each of titanium 
dioxide annually, and the synthetic rutile 
plant will produce 110,000 tons of the raw 
material annually to be used in both plants. 

The Aluminum Company of America 
(Alcoa), State officials, and environmental 
groups are detailing plans for reclaiming 
and developing 600 acres of Alcoa property 
on Blakely Island into a wildlife sanctuary. 
Eventually, the entire tract, located next to 
Polecat Bay in Alabama's gulf water net- 
work, will be deeded to the State. The 
bauxite refining plant's plans call for the 
planting of trees and grasses and the build- 
ing of fresh water lakes on land now serving 
as a process spoils disposal site. 

Reynolds Metals Co.'s Alabama smelting 
plant for recycling aluminum at Sheffield is 
being expanded for the second time since it 
began operations in 1969. The expansion 
includes a third melting furnace, rated at 
150,000 pounds, and 32,000 more square feet 
of floor space. An additional baghouse will 
be installed for environmental protection. 
The plant will be rated at 200 million 
pounds output annually on completion of 
the expansion in 1978. 

The Alabama Conservancy is drawing up 
proposals to have 76,000 acres of national 
forest in Alabama declared wilderness ar- 
eas. The proposals include 40,000 acres in 
Bankhead National Forest, 21,000 acres in 
the Oakmulgee division of the Talladega 
National Forest, 12,220 acres in the Tallade- 
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ga division of the Talladega National For- 
est, and 3,000 acres in the Tuskegee Nation- 
al Forest. The Conservancy director said he 
considers the wilderness proposal a “last 
chance” at having forest lands declared 
hands-off to the timber industry. The pro- 
posals will be sent to U.S. Forest Service in 
Montgomery, then in turn to Washington, 
and will probably wind up in an omnibus 
wilderness bill before Congress in the next 2 
years, according to the Conservancy direc- 
tor. 

Legislation and Government Pro- 
grams.— Thomas J. Joiner was named State 
Geologist for the Geological Survey of Ala- 
bama and Oil and Gas Supervisor. Mr. 
Joiner had been acting in these positions 
since late 1976. The appointment was made 
by University of Alabama President David 
Mathews, with the approval of Governor 
George Wallace. Mr. Joiner was sworn in to 
his new duties late in the year. 

The Geological Survey of Alabama con- 
ducted a multifaceted program and issued 
publications on various subjects, which in- 
cluded energy, general geology, and mineral 
resource maps of various counties. A mul- 
tiyear environmental, geologic, and hydro- 
logic study of Jefferson County was under- 
way. | 

A separate Department of Mineral Engi- 
neering has been established in the College 
of Engineering at the University of Ala- 
bama due to increased enrollment and the 
Nation's energy situation. A Chair of Min- 
ing was also created at the University. The 
new chair was made possible through con- 
tributions from the mining industry. 

The Federal Bureau of Mines, through 
the Intergovernmental Personnel Act, 
loaned à mining engineer to the Alabama 
Surface Mining Reclamation Commission. 
The engineer was the chief technical advi- 


sor to the Commission, and one of his first. 


duties was to develop a blasting course to 
prepare blasters for certification as re- 
quired by law. 

Alabama's entire 13,000-square-mile coal- 
fields will be mapped for the first time with 
color-infrared and black and white aerial 
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photography early in 1978. The Alabama 
Surface Mining Reclamation Commission 
will contract out for these services. The 
project will give the agency up-to-date infor- 
mation on more than 400 existing mines, 
coal reserves, and other geological informa- 
tion. 

The State Conservation Department 
announced that it will accept nominations 
for the leasing of oil and gas tracts on all 
the submerged State land lying seaward 
from the shore in the Gulf of Mexico to the 
3-mile limit. The deadline for acceptance of 
these nominations will be January 11, 1978. 

The Mineral Resources Institute received 
a grant of $56,000 from the National Sci- 
ence Foundation to conduct a study to 
determine if it is economically feasible to 
resume mining of Appalachian iron ores, 
particularly those in the Birmingham re- 
gion. Evaluations will be made of the tech- 
nological advancements for beneficiating 
the iron ores. In addition, the technical 
needs for making the industry competitive 
will be identified. The data collected will be 
tested for technical and economic accuracy 
using modular configurations that embrace 
combinations of mining, processing, and 
smelting technologies. The Mineral Re- 
sources Institute in Tuscaloosa is a research 
and service arm of the University of Alaba- 
ma. 

A new severance tax of 20 cents per ton, 
in addition to the 13.5-cent tax imposed in 
1971, was signed into law. All additional 
revenues from the new tax will go to coun- 
ties, municipalities, and police jurisdictions 
where the coal is mined. Cities with mines 
in their police jurisdictions will receive 10 
cents for each ton mined. 

Dr. Bruce Trickey has been named acting 
executive director of the Alabama Coastal 


Area Board. Dr. Trickey will become perma- 


nent director following his retirement at 
the end of the year as plant manager of the 
Ciba-Geigy Corp. in McIntosh. Dr. Trickey 
will be responsible for assembling informa- 
tion and plans concerning coastal zone man- 
agement of Alabama. 
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Table 3.—Indicators of Alabama business activity 


p Change, 
1976 1977 percent 
Em loyment and labor force, annual average: 
Total civilian labor for re thousands 1,474 1, +4.0 
Unemployment... |. LLL 2-222222 2222222222222 do... 114 +14.0 
Employment (nonagricultural): 
Mi 61 d do- 13.3 18.8 +3.8 
Manufacturing. - - - -----—---------------—-—--—-----—--— do— 340.2 352.5 +3.6 
Contract construction do____ 68.7 75.9 +10.5 
Transportation and public utilities do- 61.9 64.9 +48 
Wholesale and retail trade. ~- 9 do. _ 245.3 258.2 +5.3 
„insurance, real estatgekk do— 53.2 56.0 4.5.8 
JJ ⅛ð te alee at ers eee sett 8 do 171.5 177.7 +3.3 
Goan a ss a aS ⁵ ta, Sega ae ales ht a nies eee do 252.9 261.4 +3.4 
Total nonagricultural employment do....- 1,207.0 1,259.8 +4.4 
Personal income: 
% ee A a ³ K millions... 518, 771.0 320, 745.0 +10.5 
Jß;ööÜ5ÄêðEt⁶t ⁰ —————— —— et $5,138.0 35. 622.0 +9.4 
Construction activity: 
Number of private and public residential units authorised - 17,285 23,562 +36.7 
Value of nonresidential construction |... -- - n millions 3278.8 $825.6 +16.8 
Value of State road contract awards do— 3129.2 3192.0 +48.6 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,493 1,587 4.2.9 
Mineral production value: 
Total crude mineral valte kk millions.. 51, 029.5  $1,160.0 +12.7 
Value per capita, resident "Population densus c ML 8 $28 14 +11.7 
Value per square mildgaſddddd „„ „„„„„“L $19,949 $22,476 +12.7 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


The Alabama Air Pollution Control Com- 
mission (AAPCC) is notifying municipal and 
county agencies and demolition companies 
that they must comply with regulations in 
tearing down or renovating commercial or 
industrial buildings containing materials 
with more than 1% asbestos. Regulations 
call for the asbestos to be removed and 
disposed of before dismanteling operations 
begin unless the asbestos is encased in 
concrete. Polluting of the air with asbestos 
during stripping operations must be con- 
trolled by mixing or coating the material 


. with water. 


The Tuscaloosa Office of the Federal Bu- 
reau of Land Management has announced 
the Bureau's intent to contract services for 
a cultural resources inventory of Federal 
mined lands in Walker, Fayette, Tuscaloo- 
sa, and Jefferson Counties. The objective is 
to obtain an inventory and sample survey to 
identify and evaluate the nature, distribu- 
tion, and potential significance of all cultur- 
al resources associated with Federal miner- 
al lands in the four-county area. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Mineral fuels accounted for 77% of the 
total value of mineral production, an in- 
crease over that of 1976. All mineral fuels 
had an increase in production and unit 
value. 

Coal production increased slightly despite 
several short wildcat strikes during the 
year and an industry-wide strike in Decem- 
ber. Jim Walter Resources, Inc., continued 
development of several underground coal 
mines with plans to convert at least one to 
longwall. United States Steel Corp. started 


development of an underground coal mine 
in Shelby County. Expansions are also un- 
derway by several companies operating sur- 
face mines. 

Gas and petroleum production also in- 
creased. The gasfields in the Black Warrior 
Basin, shut-in because of pipeline problems, 
had some relief with the construction of a 
pipeline to Tuscaloosa. Some 12 to 15 mil- 
lion cubic feet of gas per day will be piped 
into the Alabama Gas Co.'s lines. 


NONMETALS 
Nonmetals accounted for 23% of the 
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State's total mineral production value. 
Nearly all commodities registered an in- 
crease in production and value. 

Cement.—Cement accounted for the bulk 
of the mineral value of nonmetallics. Port- 
land cement was produced at seven plants 
in the State; three plants in Jefferson Coun- 
ty, and one plant each in Marengo, Mobile, 
St. Clair, and Shelby Counties. 

Portland cement shipments in 1977 in- 
creased 10.2%, while masonry increased 
9.9%. Unit value of portland cement in- 
creased 2.3%, while that for masonry ce- 
ment decreased 5.196. Stocks of both port- 
land and masonry cements decreased about 
15%. 

The expansion and rebuilding programs 
by the cement industry have included vari- 
ous pollution controls and energy saving 
devices. The new or rebuilt plants reported- 
ly meet the requirements of the Federal and 
State agencies regulating water and air 
pollution. Many of the new plants require 
up to 30% less fuel for kiln operations. 
These plants also include coal as either the 
primary or standby fuel for the kiln. 


Table 4.—Alabama: Portland cement 
salient statistics 


(Short tons) 
1976 1977 
tee d active plants T 7 
Production 2,097,694 2,339,704 
Shi fente from mills: 
antit 2,133,892 2,351,264 
ale $70, 365, 440 $79,301,695 


Stocks at mills, Dec. 31 223,449 190,788 


Table 5.—Alabama: Masonry cement 
salient statistics 


(Short tons) 
1976 1977 

Number of active plants 7 6 
Production 311.996 338,780 

Shipments from mills: 
tty 22. Seuss 314,057 345,462 
ale 813, 670 992 $14,255,072 
Stocks at mills, Dec. 31 26, 658 22,669 


Water and air pollution equipment ac- 
counts for almost one-fourth of the $60 
million expended in the construction of a 
new plant for Citadel Cement Corp. in 
Demopolis. Output of the ultramodern, 
computer-controlled facility will be 750,000 
tons of bulk cement per year, compared 
with 200,000 annually in the old plant. This 
plant is the first all-new facility to be 
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constructed for Citadel Cement Corp. Per- 
mission by the Alabama Air Pollution Con- 
trol Commission allowed the old facility to 
operate until a few months before the new 
construction was completed. One of the 
electrostatic precipitators cost $3.5 million, 
plus another $1 million for installation. 
There are 31 dust collectors placed through- 
out the facility at transfer points. 

Ideal Cement announced plans to build a 
new $175 million plant in Theodore Indus- 
trial Park. It will expand and replace an 
existing Mobile plant. The parent corpora- 
tion, Ideal Basic Industries, Inc. of Denver, 
Colo. announced plans to start construction 
of the 1.5-million-ton-per-year production 
plant as soon as environmental permits are 
approved, with parallel development of 
companion limestone and clay quarries in 
Monroe County to furnish raw materials. 

Modifications to the new $4.5 million 
environmental control system at Universal 
Atlas Cement’s Leeds Plant were completed 
and break-in operations were underway. 

Clays.—Production of clay increased 
19.6% to nearly 2.7 million tons. An average 
unit value increase of 78.1% more than 
doubled the total value of clay mined to 
nearly $22 million. Of the total mined, 
nearly 2.1 million tons was common clay 
with fire clay and kaolin accounting for the 
other 600,000 tons. Nearly 900,000 tons of 
common clay was used in the manufacture 
of brick. 

Thirty companies mined clay at 42 pits in 
20 counties; 19 companies mined common 
clay at 27 pits; five companies mined fire 
clay at 6 pits; and 6 companies mined kaolin 
at 9 pits. 

Of the 42 pits, 90% of the total production 
of clays came from 24 pits. 

Lime.—Production of lime exceeded 1 
million tons for the third time. Production 
came from five plants in Shelby County and 
increased 13.9%, with value increasing 
19.7%. Major uses include basic oxygen 
steel furnaces, paper manufacture, and wa- 
ter purification. 

Mica.—Western Mica Co. produced scrap 
mica at its Heflin operation from material 
mined in Randolph County. Alabama 
ranked fourth in the Nation in the produc- 
tion of scrap mica. 

Mullite.—Harbison-Walker Refractories 
manufactured synthetic mullite at its Eu- 
faula operations from material mined in 
Henry County. 

Salt.—The Olin Corp. produced salt from 
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well brines in Washington County for use in ash is generally used to manufacture caus- 
chemical manufacture, primarily soda ash tic soda for use in the paper and alumina 
and polyvinyl chloride plastics. The soda industries. 


Table 6.—Alabama: Lime sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1971 
se 
Quantity Value Quantity Value 

Paper and pulp___________________ 317 10,143 481 14,691 
Water purification 112 3,735 129 4,383 
Sewage treatment . 63 2,044 W 
Soil stabilization - - - -------------—- 55 1,911 W W 
Mason'slime __________________-_ _ 12 428 W W 
Sugar refining -----------------—- W W 7 248 
Other uses? z 451 14,492 582 19,891 

%;ö§;*ðg ¼•mß my — 21,009 32,753 1.149 39,213 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 

Includes steel, BOF; other construction lime; aluminum and bauxite; other chemical uses; steel, electric; open-hearth 
steel furnaces; alkalies, food and food byproducts; calcium carbide; tanning; agriculture; acid mine water; oil well drilling; 
ore concentration; other metallurgy (1976); precipitated calcium carbonate (1976); petroleum refining (1976); sulfur 
removal (1976); finishing lime (1976); insecticides (1976); fertilizer (1976); and uses indicated by symbol W. 

2Data do not add to total shown because of independent rounding. 


Sand and Gravel.—Sand and gravel pro- 
duction increased 19.5%, while value in- 
creased 68.2% over that of 1976. This value 
increase was due mainly to an increase in 
unit value. Sand and gravel was produced 
at 101 operations in 38 counties, up from 95 
operations in 38 counties in 1976. Nearly 
90% of all the sand and gravel was used for 
construction purposes, with the balance for 
industrial purposes. Construction sand and 
gravel averaged $2.19 per ton, while indus- 
trial was $4.66 per ton. Leading counties 
were Montgomery, Mobile, Elmore, and Au- 
tauga. Of the operating pits, the top 40 
produced 80% of the total tonnage and 83% 
of the value of production. 

Stone.—Georgia Marble Co., Moretti- 
Harrah Marble Co., Lamb Stone Co., and 


Brown Stone Co. quarried dimension stone 
at 14 quarries for cut stone (49%), rubble, 
rough blocks, dressed monumental stone, 
and other uses. Output declined 19% to 
14,000 tons valued at $1.7 million. Crushed 
stone was produced by 27 companies at 49 
quarries for roadstone, cement, roadbase 
stone, and other uses. Output increased 6% 
to a record of over 25 million tons, with 
value increasing 15% to $72.6 million. Lead- 
ing companies were Vulcan Materials Co., 
Southern Industries, and Wade Sand and 
Gravel Co., Inc. 

Among the States, Alabama led in pro- 
duction of crushed marble, ranked third in 
output of shell, and fourth in dimension 
marble. 


Table 7.—Alabama: Sand and gravel sold ur used by producers, by use 


1977 
Use Quantity Value 

(thousand short tons) (thousands) Value per ton 

Construction: 
OA Se OUT A TREE AE Ms L 6,584 $12,781 $1.94 
Gravel... c oe E oe 6,286 15,420 2.45 
Total or averagge 112,869 28,201 2.19 

Industrial: 

COIN oc a a ⁵%»².ww W W W 
Graveloo oor LLL ec i succo ll W W W 
Total or average _________~_______ ~~ ___ 1,503 7,003 4.66 
Grand total or average 14,372 35,204 2.45 


W Withheld to avoid disclosing company proprietary data. 
1Data do not add to total shown because of independent rounding. 
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Table 8.—Alabama: Construction sand and gravel sold or used, 


by major use category 
1971 
Use Quantity Value 

(thousand short tons) (thousands) Value per ton 

Concrete aggregate |. A 1,045 $16,941 $2.40 
Concrete produ etz A 1,307 3,338 2.55 
Asphaltic concretnSt!-êC 1,758 4,016 2.28 
Roadbase and coverinn eee 1,657 2,568 1.55 
I ie ge ene eg rn tes RE ĩͤ v 8 1,013 1,090 1.08 
Other uses nun ee 8 89 248 2.79 
Total or average - 12,869 28,201 2.19 


Table 9.—Alabama: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Use 1976 1977 

Quantity Value Quantity Value 
Roadstone___ -- -----------------— 2,353 4,991 5,065 9,531 
Cement manufacture 5 4.209 8,893 4,415 9,564 
roadbase stone 3,119 6,881 8,819 7,181 

Concrete L Bec ER 8,414 6,432 2,104 6, 
Bituminous aggregate... ----------- 2,499 5,319 9 
me manufacture 2,021 i 1,813 8,314 
cultural limes tonne 1.478 5,117 l, 4,819 
ux stone... ee 1,885 2,118 1,577 8,809 
Other filler ..------------------- 600 W 545 7,971 
Riprap and jetty tons 487 1,088 402 1,086 
Surface treatment aggregate 861 1,859 274 520 
Railroad ballast |... ------ 104 225 108 232 
Chemicals 418 W T» Zt 
it 8? 862 13,105 161 6,856 
Total* uu lr eee LL 23,815 63,195 25,248 72,649 


W Withheld to avoid disclosing company proprietary data; included with "Other uses." 
! Includes limestone, shell, marble, and sandstone. 


Includes stone used for mineral food, whiting, macadam aggregate, mine d (1977), padre] and exposed 
aggregate, asphalt filler (1977), filter stone (1977), refractory stone, other uses, and uses indicated by symbol W. 
Data may not add to totals shown because of independent rounding. 


Sulfur.—Three companies recovered sul- Alabama ranked fifth nationally in output 
fur from four sour crude processing plants of recovered sulfur. 
in Escambia and Washington Countie. 
Exxon Co. U.S.A., Mallard Exploration, ‘State Liaison Officer, Bureau of Mines, Tuscaloosa, Ala. 
Inc., and Phillips Petroleum Co. sold 280,000 piel age EE hacer Resources, Geological Survey 
long tons valued at nearly $12.8 million. l 
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Commodity and company 


Alumina: 
Aluminum Company of America. — 


Aluminum smelters: 
Revere Copper & Brass Ine 


Reynolds Metals Co 


Bauxite: 
Eufaula Bauxite Milling Co 


United States G peum Qoi s es 
Wilson-Snead ing Co 


Cement: 
Alpha Portland Industries, Ine 


Citadel Cement Cor 


Ideal Basic Industries, Inc. 
Lone Star Industries, Inc? 
Martin Marietta Corp* |... 
National Cement 0o 


Clays: 
American Colloid Co 


Donoho Clay Co 
Dresser Industries 
Riverside Clay Coo 


Coal: 
Alabama By-Products Corp. 


The Drummond co 
Jim Walter Resources, Ine 
Republic Steel Corr 
United States Steel Cord 


Coke: 
Empire Coke co 


Ferroalloys: 
Airco Alloys and Carbide 


Alabama Metallurgical Corp .. - - — 
Tennessee Alloys Corp 


Tennessee Valle 5 setts 
Union Carbide 


Woodward Co.. 
Lime: 

Alabaster Lime o 

Allied Products o 


Cheney Lime & Cement Co.’ |... 
S. I. Lime Co 


Natural gas: 
Black Warrior Petroleum Co., 


Inc 
Natural gas liquids: 
Cities Service Oil Oo 


Petroleum (crude): 
Ancora Cor?! „ 


E. L. Erickson n „ 
Humble Oil & Refining Co 


See footnotes at end of table. 


Address 


1501 Alcoa Bldg. 
Pittsburgh, PA 15219 


Box 191 

Rome, NY 13440 
Reynolds Metals Bldg. 
Richmond, VA 23218 


Box 556 
Eufaula, AL 36027 
Mexico, MO 652666 


Box 568 

Eufaula, AL 36027 

15 South Third St. 

Easton, PA 18042 

2625 Cumberland Pkwy., 
NW | 

Atlanta, GA 30339 

821 17th St. 

Denver, CO 80202 

1 Greenwich Plaza 

Greenwich, CT 

211 Park Ave. 

New York, NY 10017 


Box 
Birmingham, AL 35205 


5100 Suffield Court 
Kotie IL 60076 


ee „PA 15222 
x 
Pell City, AL 35125 


Cleveland, OH 44101 
Box 559 
Fairfield, AL 35064 


2201 First Ave., North 
Birmingham, AL 35203 


Box 368 
Niagara Falls, NY 14302 
Box 348 


Selma, AL 36701 

818 National Bank Bldg. 
Chattanooga, TN 3740 
Muscle Shoals, AL 35660 _ 
Box 176 

Marietta, OH 45750 
Woodward, AL 35189 


Siluria, AL 385144. 


werl 
Montevallo, AL 35115 
Allgood, AL 35013 
500 Southland Dr. 
Birmingham, AL 35226 


Box 1642 
Mobile, AL 36601 


Box 300 
Tulsa, OK 74102 


1 Jackson Place, 
Suite 620 
San Francisco, CA 94111 


Jackson, 
Box 2180 
Houston, TX 77001 


Table 10.—Principal producers 


Type of activity 


Underground mines, 
strip mine, plant. 
Strip mines 


Underground mines 


Do. 
Barbour and 
Henry. 


Jefferson. 


Do. 


Mobile. 
Jefferson and 


Jefferson and 
elby. 


Lowndes. 
Calhoun. 
Heiss: 

St. Clair. 


Jefferson. 

Walker. 

Jefferson. 
Do. 
Do. 


Tuscaloosa. 


Mobile. 
Selma. 
Jackson. 
Colbert. 
Colbert and 
Jefferson. 
Jefferson. 


Shelby. 
Do. 
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Table 10.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Petroleum (crude) —Continued 
Louisiana Land & Exploration Box 60350 Wells Escambia. 
Co. New Orleans, LA 70160 
Patrick Petroleum 144 Michigan Ave. ERU. RNC Baldwin and 
Jackson, MI 49201 Clarke. 
Pruett & Hughes o 390 Petroleum Bldg. e TEE Choctaw. 
Jackson, MS 39201 
Sun ones Box 2880 e ae Ra Mobile 
Dallas, TX 75221 
Petroleum refineries: 
Alabama Refining Co Mobile, AL 36600 Plant. --------—- Do. 
Hunt Oil Co ______________ Tuscaloosa, AL 35401 _—_ cuu cli eee ee Tuscaloosa. 
Vulcan Asphalt Refining Co Cordova, AL 355500 C Walker. 
Puer Asphalt Co ________- Tuscaloosa, AL 35401 .... FANE, CEPS Tuscaloosa. 
iron: 
Republic Steel Corp. 1629 Republic Bldg. Furnaces and mills __ Etowah and 
Cleveland, OH 44115 Jefferson. 
U.S. Pipe and Foundry 3300 First Ave. North Furnaces Jefferson. 
Company. Birmingham, A 35202 
United States Steel Corp. Box 599 Furnaces and mills .. — Do. 
- Fairfield, AL 35064 
t: 
Olin Corp__....-__._----- 120 Long Ridge Rd. Brine wells Washington. 
i Stanford, CT 06904 
Sand and 44 0 l Box 1128 Dredge and plan M 
ixie ravel _________ x and plant ontgomery. 
e AL 36102 
Radcliff Materials, Inc? _ _ _ _ _ Mobile, AL 86601 Dredge- --- Mobile. 
W. T. Ratcliff Co., Ine Box 1111 Surface mine and Clarke. 
Knoxville, TN 37901 plant. 
Southern Industries Inc ------- 61 St. Joseph Pit and dredge Elmore and 
855 Mobile, AL 36602 Montgomery. 
ne: 
Southern Stone Co., Ine 2111 8th Ave., South Quarry... -.----- Bibb, 
Birmingham, AL 35233 Colbert, 
Shelby 
Trinity Stone Co., Inne Drawer E FF Morgan. 
Decatur, AL 35601 
Vulcan Materials Co.“ Box 7324-A Quarries. __------ Calhoun, 
Birmingham, AL 35223 Colbert, 
Etowah, 
Franklin, 
Jackson, 
n, 
Shelby. 
Wade Sand and Gravel Co., Inc Box 39048 Quarry- --------- Jefferson. 
"d Birmingham, AL 35208 
c: 
American Talc Co., Ine Alpine, AL 35014. iiie mine and Talladega. 
` piant. 
1 Also clays and scrap mica. 
: clays. 
3A]so stone. 
“Also lime, stone, clays. 
5Also coke. 
* Also coal, coke, pig iron. 
Also cement. 
8 Also cement, coal, coke, stone. 
9 Also clay and shell. 


10 Also clays, and sand and gravel. 


The Mineral Industry of 
Alaska 


By Alfred L. Service! 


Mineral production value, excluding en- 
ergy minerals, fell off by about 32% in 1977, 
the result of declines in output of construc- 
tion materials (sand and gravel and stone). 
The Alaska Division of Geological and Geo- 
physical Surveys (DGGS) processed 17,378 
new mining claims in 1977, 31% more than 
in 1976. There were 2,008 affidavits of labor 
filed on 44,146 active claims, 20% more 
than in 1976. The total number of active 
claims in the State increased to 61,524. 
DGGS estimated that approximately $45 


million was expended on exploration activi- 
ty. 

Legislation and Government  Pro- 
grams.—DGGS continued minerals investi- 
gations and geologic mapping to provide 
information and background data related to 
pending D-2 land bills in Congress and for 
the selection of State lands. New mapping 
programs were started in the Lime Hills, 
Lake Clark, and Iliamna areas and in the 
Yukon-Kuskokwim region. 


Table 1.—Mineral production in Alaska 


1976 1977 
Mineral Quantity (thousand) Quantity (thousands, 
Coal (bituminous z thousand short tons. . 106 W 105 W 
Gem stones _____________ -m NA $60 NA $60 
Gold (recoverable content of ores, etc.)) troy ounces. . 22,881 2,868 18,962 2,812 
Lead (recoverable content of ores, etc.)) short tons 14 6 NE 23 
Natural gas ----------------- million cubic feet 166,072 602 187,889 75,631 
Petroleum 3 . thousand 42-gallon barrels. .. 63,398 818,789 169,201 877 
Sand and graveeln thousand short tons 74,208 204, 738 66,426 184,251 
Silver id. His content of ores, 
Pisces )) es pees ee thousand troy ounces 3 14 2 8 
e: 
JJ UNSER NES thousand short tons 6,727 20,092 4,008 17,498 
Dimensioůoonsw ----- HT ud I 3) 1 
Combined vaine a copper (1977), natural gas liquids, 
latinum (1976), tungsten (1977), and items indicated 
Véeymbol Won rt ee ie XX 14.019 XX 14,486 
Totll numi uec ee eg Ree XX 625,188 XX 1,288,519 
Total 1967 constant dollar XX 820,909 XX 608,865 


1 NA Not available. 

Combined value” figure. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production. 
WLess than 1/2 unit. 


W Withheld to avoid disclosing company proprietary data; included in 
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Table 2.—Value of mineral production in Alaska, by region! ? 


(Thousands) 
Region 1976 1977 ’55 n Ht 
Bristol a7 ..- $8 Sand and gra 
Cook Inlet-Susitnaa _ _ ——- $5,200 4011 Sand and 3 stone, gold, silver. 
River W Sand and gravel, stone, gold, copper, silver. 

Kenai Peninsulaa 881,816 454 Sand and gravel. 

T | OMEN a ee OPENS .W Sand and gravel, stone. 
Kuskokwim___________- W W | Sand and gravel. 
Northern Alaska aa a W Do. 
Seward Peninsula W W Sand and gravel, stone. 

e 18,582 W Stone, sand and gravel, tungsten. 
Yukon Rvv er 41,399 1,187 Sand and gravel. 
Undistributed?* 182,588 1,221,860 
Total“) 625,188 1,233,519 


W Withheld to avoid disclosing corey pi proprietary data; included with “Undistributed.” 


1No production was reported in the Alaska Peninsula, Aleutian Islands, Bering ao and northwestern Alaska Regions. 


SV aluss of petroleum and natural gas are esed on dñ Sverige unit price for the 
that cannot 


, e RON UquiSH tr 


*Data may not add to totals shown because of independent rounding, 


Table 3.— Indicators of Alaska business activity 


1976 1977 rent 
Employment and labor force, annual average: 
Total civilian labor fore thousands_ _ 167.0 174.0 +4.2 
Unemploymenſgmdll!dlduu k do. __ 14.0 16.0 +143 
Employment (nonagricultural): 
Mining oean VET Se ay AEE A I IE TERRENT do- 4.0 4.5 +12.5 
Man TaT ea ep ce eed DENS are 10.3 10.3 — 
Contract tation and VVV m 5 Tc ms BET 
Transportation utilities o- à * ; 
Wholesale and retail trade TER 21.6 27.8 +.7 
Finance, insurance, and real estate do 7.1 7.7 +8.4 
ON nae ey eee ees do... 28.6 21.0 -5.6 
Government ~-=- ene 48.2 49.9 4-8.5 
Total no tural empl ent ccce LLL C do- 171.8 162.5 -5.4 
Personal i aa EET 
Toal a Si eh ek NC HOMER ERU ME DERE millions $4,133 $4,311 4-4.8 
Ci 8 310,124 586 +4.6 
Construction activity: 
Number of private ano piae residential units authorized... 5,194 6,912 4-88.1 
Value of nonresidential construction millions 128.7 $157.3 + 22.2 
ae of rare Toad ona awards . do... 111.8 $111.8 Lm 
pmen peruana and masonry cement to an 
within the Stat, «4 thousand short tons 134 120 -10.4 
Mineral production value: 
crude mineral value ___~____________________ millions 25.2 31, 233.5 +97.8 
Value per capita, resident population ~- ——------------------- 1,637 031 +85.2 
Value per square mile... -- --------------—--——-----——-— 1,066 2,104 +97.4 


U.S. 55 of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: 
U.S. Bureau of Min 
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Figure 1.—Value of crude oil, natural n. one total value of mineral production in 
aska. 


The Alaska Department of Revenue re- million was spent on exploration in arctic 
ported that total net tax collections for the Alaska in 1977. Most of the work was done 
period July 1, 1976, to June 30, 1977, were in the Ambler district in the western 
$748.2 million, not including fish and game Brooks Range. Exploration also was con- 
licenses. Mines and mining taxes contrib- ducted in the area east of Selawik. A num- 
uted 0.01% of the total; the oil and gas ber of companies conducted exploration pro- 
conservation tax, 1.01%; the oil and gas grams on the Seward Peninsula, spending 

production tax, 4.82%; and the oil and gas an estimated $7 million. Several companies 
reserves tax, 38.53%. were working in the Nabesna, Orange Hill, 

The three-way trade of State lands in and McCarthy areas in the Wrangell Moun- 
Alaska to the Federal Government in accor- tains. Companies also were active in the 
dance with the Cook Inlet trade agreement Fairbanks area. Southeastern Alaska prob- 
was ruled constitutional by the U.S. Su- ably received the most intensive explora- 
preme Court. The ruling came as a result of tion activity in the State. Uranium, barite, 
appeals filed by the State of Alaska and molybdenum, and base metals were the 

Cook Inlet Region, Inc., protesting the 1976 principal targets for exploration. 

State Supreme Court ruling that the trade Jurisdiction of the National Petroleum 

Reserve in Alaska (NPRA) was officially 


was unconstitutional. 
transferred to the U.S. Department of the 


The Alaska Division of Land and Water 
Management reported on the status of land Interior on June 1, 1977. This was in accord 


selection activity in 1977. The State of with Public Law 94-258, which created 
Alaska has patent to more than 21 million NPRA. Section 105(c) of the act charged the 
acres of land with an additional 15 million Secretary of the Interior with establishing a 
acres tentatively approved for patent. Ap- task force to study values and best uses of 
proximately "3 million acres has been ap- the lands contained in the Reserve. The 
plied for, including territorial grants, state- Secretary also is responsible in the study to 
hood grants, and other Federal grants. consider natives living on or dependent 
According to the DGGS, an estimated $15 upon NPRA lands; the scenic, historical, 
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recreational, fish and wildlife, and wilder- 
ness values; and the mineral potential and 
other values of these lands. 

The U.S. Bureau of Mines and the U.S. 
Geological Survey started a joint program 
in 1977 to conduct a mineral resource inven- 
tory in NPRA. Work during this first field 
season was restricted primarily to the pa- 
leozoic rocks south of the Colville River 
between west longitudes 156° and 162’. 
Some geologic data also were collected in 
areas adjacent to NPRA where the informa- 
tion was inferred to be pertinent to the 
mineral resource evaluation. The investiga- 
tions were limited to coal and other hard 
minerals. Petroleum and natural gas inves- 
tigations are being conducted under con- 
tract by Husky Oil Co. The Bureau of Mines 
field team examined 18 separate zones or 
areas, including Drenchwater Creek, which 
contains base metal mineralization. The 
preliminary investigation indicated a zone 
7,000 to 10,000 feet long containing two 
sulfide-mineral-bearing horizons. 

The 10th Alaska State Legislature acted 
on several issues that will concern the 
minerals industry. The House approved leg- 
islation calling for the opening of the North 
Slope haul road for year-round public use. 
The bill bans off-road vehicles and hunting 
within 5 miles of either side of the road. The 
legislature passed AS 46.40, the Alaska 
Coastal Management Act of 1977, which 
was approved by Governor Hammond on 
June 3, 1977. The act created the Alaska 
Coastal Policy Council to direct the Coastal 
Management Program and resolve any 


problems. 
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Governor Hammond introduced a bill to 
levy a net proceeds tax on mining profits. 
The bill would allow a 3.5-year exemption 
for new producing mines, followed by a 3% 
tax on profits between $40,000 and $50,000, 
5% on profits between $50,000 and $100,000, 
and about 7% on proceeds over $100,000 
after certain direct expenses have been 
deducted. 

The State legislature announced its oppo- 
sition to the restrictive land classifications 
of the pending D-2 Land Bill that was before 
the U.S. Congress. SJR-12, passed by the 
House, reaffirmed this position, and both 
the House and the Senate Resources Com- 
mittee discussed the D-2 question in a joint 
session in March. Representative Clark 
Gruening introduced HB-233 and HB-234, 
creating a task force steering committee to 
help consolidate Alaska positions as much 
as possible, lobby the issue in the US. 
Congress, and even give grants to groups 
that do not follow the general position of 
the task force. 

Governor Hammond introduced HB-298, 
and the special House Permanent Fund 
Committee submitted HB-300; the nearly 
identical bills are aimed at management of 
the permanent fund. According to the bills, 
their purpose is to make investments that 
would produce income that would be used to 
diversify Alaska's economy, reduce the cy- 
clical pattern of the State's economy, pro- 
mote private and public capital for commu- 
nity purposes, encourage outside private 
capitalization, and supplement private capi- 
tal markets when capital from private 
sources is scarce. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Asbestos.—Doyon, Inc., contracted with 
BP Alaska Exploration, General Crude Oil 
Co., McIntyre Mines, Inc., Union Carbide, 
and Ethyl Corp. to prospect and explore for 
minerals on corporation lands south and 
west of Fairbanks. Exploration of the Eagle 
asbestos prospect, about 40 miles southwest 
of Eagle, started in 1976 and included air- 
borne and ground magnetic surveys, geolog- 
ic mapping, and drilling. Drilling, geologic 
mapping, and sampling continued in 1977, 
and preliminary indications were favorable. 

Barite.—ALYU Mining Co. continued ex- 
ploration and preliminary development of 
the Marmot mine near Haines in southeast- 
ern Alaska. The ore is barite with lead, zinc, 


copper, gold, and silver. The company plans 
to produce about 200 tons of barite per day 
for use in oil well drilling muds. The ac- 
companying metals also will be recovered. 

Sand and Gravel.—Production of sand 
and gravel in Alaska in 1977 declined 10%. 
A total of 66.4 million short tons was 
produced in 1977, compared with 74.2 mil- 
lion tons in 1976. The total value of produc- 
tion was $134.3 million, or $2.02 per unit. 
Thirty-nine companies operated in 1977, 
producing 7.2 million tons for concrete ag- 
gregate, 3.2 million tons for asphaltic con- 
crete aggregate, 2.6 million tons for road 
bases, 53.1 million tons for fill, and 286,400 
tons for other uses. 

Stone.—Production of stone in Alaska in 
1977 fell off about 40% from 1976 output. 
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About 85 short tons of irregularly shaped 
dimension stone was produced from 13 
quarries at a unit value of $15.00. The 
crushed stone was used for concrete aggre- 
gate, 6,700 short tons valued at $13.89 per 
unit; bituminous aggregate, 533,300 tons 
valued at $2.89 per unit; dense-graded road- 
base stone, 3.3 million tons valued at $4.68 
per unit; surface treatment aggregate, 4,200 
tons valued at $13.33 per unit; unspecified 
aggregate, 7,600 tons valued at $2.47 per 
unit; riprap-jettystone, 76,600 tons valued at 
$2.04 per unit; and railroad ballast, 70,000 
tons valued at $2.04 per unit. A total of 4.0 
million short tons valued at $17.5 million 
was produced from 136 quarries. The unit 
value for all stone produced was $4.37. 


METALS 


Antimony.—Prospecting for antimony, 

gold, silver, and lead continued on Eldorado 
and Caribou Creeks in the Kantishna area, 
Mount McKinley recording district. Alaska 
Milling and Metallurgical Co. was develop- 
ing an antimony property in the Kantishna 
area. 
Copper.—Only a small quantity of copper 
was produced in 1977, but it was one of the 
more active metals on the exploration 
scene. The Ambler River, Survey Pass, and 
the De Long Mountains areas in the west- 
ern Brooks Range continued to be among 
the more active regions in the State. The 
Bear Creek Mining Co. exploration program 
at Arctic Camp continued through the 1977 
season, and work was to resume in 1978. 
The Anaconda Company and Sunshine Min- 
ing Co. also conducted exploration work in 
the Ambler district. Norand Mines Ltd. also 
had crews examining copper-lead-zinc de- 
posits in the Ambler River and Survey Pass 
region. 

Other companies active in the western 
Brooks Range included General Crude Oil 
Co., BP Alaska Exploration, Placid Oil Co., 
Cominco American, Inc., Houston Oil and 
Mining Co., Canawex Mining Co., Rio Tinto 
Canadian Exploration, Ltd. and United 
States Steel Corp. 

There also was considerable activity in 
the eastern Alaska Range in the Slana, 
Chisana-Horsfeld, McCarthy, and Nabesna- 
Orange Hill areas. Companies exploring for 
copper and associated minerals included 
Geneva-Pacific Corp., Hanna Mining Co., 
Inspiration Development Co., Coastal Min- 
ing Co., Talmo Mining Co., United States 
Borax & Chemical Corp., and Ptarmigan 
Mining Co. Minerals included copper, mo- 
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lybdenum, and silver. 

There was more exploration activity in 

interior Alaska than in previous years. 
Probably the most active firm was Doyon, 
Inc., which had contracts with BP Alaska 
Exploration, General Crude Oil Co., McIn- 
tyre Mines, Inc., Union Carbide Corp., and 
Ethyl Corp. to explore their Regional Corpo- 
ration Lands south and west of Fairbanks 
and in the Porcupine-Fortymile area. Fal- 
conbridge Copper, Ltd., explored for copper 
and silver in the Crystal Creek-Skwentna 
River area, and Noranda was active in the 
Talkeetna Mountains. General Crude and 
Houston Oil were looking for base metals in 
the Chandalar and Talkeetna areas. Cities 
Service Minerals Exploration, Inc. was de- 
veloping a copper property in the Denali 
area and prospecting for gold at Gold Hill 
on the east slope of the Talkeetna Moun- 
tains. Placid Oil also was prospecting for 
zinc, copper, and molybdenum in the same 
area. 
General Crude and Houston Oil were 
exploring for copper, lead, zinc, silver, and 
gold on Admiralty Island in southeastern 
Alaska. BP Alaska was prospecting for cop- 
per on La Touche Island in Prince William 
Sound. 

Gold.— Production and value of Alaskan 
gold in 1977 fell off from that of 1976. 
Reported production was 18,962 troy ounces 
in 1977, compared with 22,887 troy ounces 
in 1976. The reported production does not 
reflect total output because many miners do 
not report their production. Estimates of 
actual production in the State range as high 
as 60,000 troy ounces. The value of 1977 
production was $2.8 million. The total re- 
ported gold produced in the State from 1880 
to 1977 was 30,090 million ounces. 

The Alaska Gold Co. completed repairs on 
dredge No. 5 in the upper Dry Creek area 
east of Nome on May 30. The dredge is 
working downstream toward the third 
beach line. It operated on a 24-hour basis, 
except for normal maintenance and clean- 
ups, until November 2. Approximately 1 
million cubic yards of material was moved 
during this period. Major repairs were com- 
pleted on dredge No. 6 during the 1976-77 
winter. The dredge now has a new 145-foot 
digging ladder, a new bucket line, and new 
main drive equipment. It is capable of 
digging to greater depths than before it was 
rebuilt. This dredge started digging on July 
10 and was shut down on November 1. 
There was considerable downtime, and only 
about 300,000 cubic yards of material was 
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processed. Power for both dredges and the 
pumps is generated at the company power 
plant by two diesel generators rated at 981 
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kilowatts each and three solar diesel gener- 
ators rated at 800 kilowatts each. 


Table 4.—Alaska: Placer production of gold 


Year 


producing 
139. ee 23 
10743 ae bee ee esc 21 
Gs tee 23 
1916. —— m slt 26 
J//öÜ%'yfd ERE 22 


Gold recovered 
Material! 
treated Troy Value eias 
(thousand ounces (thousands) cubic card 
cubic yards) 
972 7,107 3695 30.715 
975 9,146 1.461 1.499 
1.751 4,980 2,419 1.882 
1,699 22,605 2,833 1.667 
1,800 18,924 2,807 1.559 


1Excludes material treated primarily for the recovery of platinum. 


The Alaska Gold Co. estimated there 
were 1.2 million troy ounces of gold con- 
tained in 124 million cubic yards of gravel. 
The company has control of 1,280 acres in 
the Nome area. During the 1976 season, the 
cost of recovering 1 ounce of gold was about 
$110. 

The DGGS estimated there were about 
200 small placer mining operations and 2 

mining operations in the State in 
1977. Production was reported in the Circle- 
Center, Coal Creek, Manley Hot Springs, 
Fortymile, Boundary, Wiseman, Ruby, Flat, 
and Marble Creek districts in central Alas- 


ka. Production also was reported from the. 


Candle, Nome, Bendeleban Mountains, and 
Imuruk areas on the Seward Peninsula. 
Dredge production was reported from Nome 
and Ungalik. Callahan Mining Corp. con- 
tinued exploration and development work 
at Little Squaw lode mine in the Chandalar 
district. The Talmo Mining Co. was explor- 
ing for gold in the Wrangell Mountains, and 
Cities Service Minerals Exploration, Inc., 
reportedly was working in the Gold Hill 
area in the Talkeetna Mountains. Phelps- 
Dodge Corp. and ASARCO Incorporated 
were exploring for gold in southeastern 
Alaska 


Lead.—Exploration programs for lead 
and related minerals were carried on 
throughout the State. Cominco American, 
Inc, explored in several areas in the 
Seward Peninsula, and Kennecott Copper 
Corp. was active in the Ambler district. 
Amax Exploration, Inc. had a crew in the 
Porterfield Creek area in southeastern A- 
laska. General Crude Oil Co., Houston Oil 
and Mining, BP Alaska, Placid Oil Co., 
Phillips Petroleum Co., Phelps-Dodge, and 
Getty Oil Co. all were looking for lead, zinc, 


and copper deposits in various areas in the 
State. | 

Noranda Exploration, Inc., continued its 
drilling exploration program in the Greéns 
Creek lead-zinc-copper-silver deposit on Ad- 
miralty Island. The company planned to 
collar an underground adit during the 1978 
season. 

Molybdenum.—No molybdenum was pro- 
duced in Alaska in 1977, but several compa- 
nies were exploring for molybdenum in 
south-central, southeastern, and northeast- 
ern Alaska. Hanna Mining Co. and Inspira- 
tion Development Co. were working in the 
Bond Creek area in the Wrangell Moun- 
tains and Ptmarmigan Mining Co. was 
working in the Nabesna area near Orange 
Hill. Placid Oil Co. was working in the 
Chandalar River area, and Cities Service 
Minerals Exploration was active south of 
the Fortymile district. 

Most of the exploration and development 
work was in southeastern Alaska. United 
States Borax & Chemical Corp. continued 
exploration and development work on the 
large Quartz Hill molybdenum deposit near 
Ketchikan. Environmental groups con- 
tinued to try to block construction of an 
access road to the mine site. The road is 
designed to permit transportation of large 
mill-size samples for testing. Development 
and exploration of the deposit were ex- 
pected to continue in 1978. Duval Corp. and 
Amax Exploration also were active in 
southeastern Alaska. Exxon Corp. con- 
ducted a preliminary exploration program 
for molybdenum on Prince of Wales Island. 
This work also included exploration for 
uranium and copper. Quintana Minerals 
Corp., a subsidiary of Quintana Petroleum, 
was looking for copper and molybdenum in 
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the Alaska Peninsula area. 

Nickel.—Inspiration Development Co. 
continued a diamond drilling program on 
its nickel-copper deposit at Bohemia Basin 
on Chichagof Island, southeastern Alaska. 
No further work was done on the Nunatak 
nickel-copper deposit in Glacier Bay Nation- 
al Park. 

Uranium.—Exploration for uranium con- 
tinued to increase during 1977. Most of the 
activity was concentrated in southeastern 
Alaska. Several companies were actively 
drilling for uranium in the Bokan Moun- 
tain area, and this work is expected to 
continue through 1978. Occidental Minerals 
Corp. Cotter Corp, and Seraphim Engi- 
neering all drilled in the Bokan Mountain 
area. Standard Metals discovered another 
Bokan-type deposit near the Ross-Adams 
uranium mine. 


United States Borax & Chemical Corp., 
Amoco Minerals Co., Exxon Corp., and 
ARCO also were active in various parts of 
southeastern Alaska. The Prince of Wales 
Island, William Henry Bay, and Boca de 
Quadra areas were heavily prospected for 
uranium. Union Carbide had crews working 
in the Galena and Eagle-Charley River 
areas in interior Alaska and in the Kigluaik 
Mountains in the Seward Peninsula, south- 
western Alaska. Cotter Corp. also was pros- 
pecting in the Galena area, and Getty Oil 
Co. was in the Wood River area. 

Exxon Corp., Greatland Exploration Co., 
Wyoming Metals, Uranerz Exploration and 
Mining, Ltd., and Bendix (ERDA) were 
looking for uranium in the Seward Peninsu- 
la, northwestern Alaska. 


1State Liaison Officer, Bureau of Mines, Anchorage, 
Alaska. 


Table 5.—Principal producers 
Commodity and company Address Type of activity Region 
Coal: Usibelli Coal Mine, Ine Box 3018 Open pit Yukon River. 
do Fairbanks, AK 99701 
Bliss and Son 129 East 11th Ave. Placer-dredge .. — Northwestern Alaska. 
ata a a AK 99501 | 
Engstrom and Son Dredging Co _ — _ x 536 3 Seward Peninsula. 
Heflinger Mining and Equi t Co Nome AK 99762 Place Yukon River 
r and Equipment Co _ : feno : 
Fairbanks, AK 99701 
Little Squaw Gold Mining Coo Box 184 Lode placer. .. — ~ Do. 
Marvel Creek Mining Co Wale Ai 9x 42 Placer-dredge Kuskokwim Ri 
5 y T€ i ver. 
Miscovich Mining o Box 23 Hydraulio Do. 
N AK 99627 
Peters Creek Mines 700 Ash P Place Cook Inlet-Susitna. 
Anchorage AK 99501 
UV Industries, Inne 437 Madison Ave. Placer-dredge _ _ Seward Peninsula. 
New York, NY 10022 
Sand and gravel: 
Alaska Brick xo 7800 Lake Otis Rd CC Cook Inlet-Susitna. 
Anchorage, AK 99507 
Alaska Department of Highways x 1487 C000 Various. 
Juneau, AK 99802 
Alaska General Sand and Gravel e Otis Rd. Pit eo ee Cook Inlet-Susitna. 
Anchorage, AK 99507 
Alaska Sand and Gravel, Ine University Ave. . Yukon River. 
Fai AK 99707 
Anchorage Sand and Gravel! 1813 East Ist Ave. Piece ctece. Cook Inlet-Susitna. 
Anchorage, AK 99 
Baugh-Belarde 1848 Ship Ave. Pit. SS Do. 
Anchorage, AK 99501 
Castle Construction Oo 8121 Sand Lake Rd. Piles Do. 
Anchorage, AK 99502 
Central Construction Co., Inc.!Z7.8 428-117 2d Ave. Fito Northwestern Alaska. 
Seattle, WA 98101 
Green Associated... Pouch 85 55 HIC snos Southeastern Alaska. 
Rogers and Babler Ine 4607 Tudor Rd IT Cook Inlet-Susitna. 
Anchorage, AK 99507 
U.S. Bureau of Land Management 701 C St. FF Federal Lands in 
Anchor AK 99513 i 
Vast Construction Co., Ine Box Eit... -——— Cook Inlet-Susitna. 
ds Anchorage, AK 99509 
ne: 
Burgess Construction Oo 394 Hamilton Quarry ______ Yukon River, and 
Fairbanks, AK 99707 utheastern Alaska. 
Ketchikan Pulp Co. ----------—- Box 1619 3 Southeastern Alaska. 


See footnote at end of table. 


Ketchikan, AK 99901 
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Table 5.—Principal producers —Continued 


Commodity and company Address Type of activity 
Stone —Continued 

Klatt Aggregate in Otis Rd. Quarr 

LOG Logging Co ] 5 
— -~ Kabel kan. AK 99901 ——— 0 ——— 
Moore Construction Co., Ine Ketchikan, AK 99901 _ FF 
Wayne Construction Co 1 ----d0. 
Welborn Construction Ine Box 634 „ 

Kodiak, AK 99615 


The Mineral Industry of 
Arizona 


By Joseph C. Arundale: 


Arizona was the largest producer of non- 
fuel minerals in terms of value in the 
Nation, although at $1.6 billion the 1977 
value was down slightly from the record 
$1.7 billion of 1976. Most of the reduced 
value in 1977 was accounted for by cutbacks 
in copper production and lower average 
prices for copper. Value of mineral produc- 
tion ranked third among the major source 
of Arizona income — only manufacturing 
and tourism exceeded it in 1977; agriculture 
(crops and livestock) was fourth. 


Arizona produced about 62% of the Na- 
tion's copper in 1977. Ten of the 15 leading 
copper-producing mines in the United 
States in 1977 were in Arizona. The State 
was the second largest producer of molybde- 
num and silver and the fourth largest 
producer of gold. 

The Arizona copper scene was character- 
ized in 1977 by depressed copper markets, 
production curtailments, rapidly rising pro- 
duction costs, and labor disputes. 


Table 1.—Mineral production in Arizona! 


1976 1977 
; , Value : Value 
Mineral Quantity (thousands) Quantity (thousands) 
Clay: thousand short tona- 2 28 $361 33 $444 
Coal (bituminous) ____.________do____ 10,420 W W W 
Copper (recoverable content of ores, etc. ) 
short tons__ 1,024,421 1,425,994 923,778 1,234,168 
Gem stones NA 4,000 N 4,500 
Gold (recoverable content of ores, etc.) 
troy ounces. . 102,062 12,190 90,167 13,373 
Gyp aum thousand short tons 1 529 187 775 
Laad (re (recoverable content of ores, etc. i 
rt tons 338 156 318 195 
Line thousand short tons 546 16,115 474 15,528 
— (content of concentrate) 
usand pounda.. 31,073 89,148 84,574 120,497 
aturalgas.. . million cubic feet... 262 74 240 
8 (erude) 
thousand 42-gallon barrels. .. 519 2,724 427 
Pumice. ee thousand short ton 802 1,240 621 1,226 
Sand and grave!!! do- 318,131 340,184 23,313 49,946 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 1,615 33,126 6,828 31,546 
Stone thousand short tons. _ 4,147 13, 92) 5,367 16,495 
See footnotes at end of table. 
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Table 1.—Mineral production in Arizona! —Continued 


1976 1977 
Mineral Quantity M icis m Quantity Plena A 


Zinc (recoverable content of ores, etc.) 
short tons 9.501 $7,030 4,380) $3,013 
Combined value of asbestos, beryllium concen- 
5 (se dor de 
eldspar, fluorspar, ium thigh purity, 
1976), iron ore (1976), mica Tib Ad rlite, 
rite, salt, sand and gravel (industrial, 
6) tungsten. and values indicated by 
symbol W XX 19,229 XX 127.227 


Total XX 1,726,621 XX 1,621,256 
Total 1967 constant dollars XX 886,275 XX P802,720 
PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; included in 


"Combined value." XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes certain clays; included in "Combined value." 
*Excludes industrial sand and gravel; included in "Combined value." 


2,000 


1,600 
A 
< 
= 1,200 
Q 
a ^ P 
„ 
Z 800 A Copper 
Q 
ond 
= 
= 


400 


0 
1960 1965 1970 1975 1980 


Figure 1.—Value of mine production of Foppe and total value of mineral production in 
rizona. 
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Table 2.—Value of mineral production in Arizona, by county 


(Thousands) 

County iste iem "Lm 
Apache $3,863 W Sand and gravel, clays, pumice, stone. 
Cochise |... W $24,141 Copper, lime, stone, sana and gravel, silver, 

gold, tungsten, lead. 
Coconino -------——- 2,532 W Sand e vel, pumice, stone. 
GC totom 187,098 141,722 Co ver, 9 gold, stone, 
e sand and gravel, fluorspar, 
Graham 1,021 W Sand an an avel, copper, stone, pumice. 
Greenlee ____________- W s W 9 dps gold, e, stone, sand and 
Maricopa -.------------ 20,491 W Sand d gravel, lime, salt, stone, clays. 
Mohavfnee co 21,136 88,058 Copper, molybdenum, stone, EMI 
gravel, feldspar, gold, lead, zin 
Navajo 38,341 2,815 Sand and gravel, pumice. 
Pima-... ek 680,518 629,607 Copper. , molybdenum, um, cement, silver, sand 
3 stone, gold, lead, clays, tung- 
Pinal...... ~~ 401,327 390,180 Copper, gold, silver, molybdenum, stone, sand 
and 3 gypsum, , perlite, lead, 
n,c zinc. 
Santa Crus 600 629 Send and gravel. = 
Yavapai______________ 67,506 76,600 Copper, cement, ime; sand and gravel, stone, 
=F molybdenum, silver, gypsum, clays, 
go. 
TUMA n oe hoo W W Sand and gravel, tungsten. 
Undistributed’__________ 295,594 317,507 
Total? — —— ic 1,726,621 1,621,256 


Tae to gs ape pol pompeny e data; included with “Undistributed.” E 
cludes value of mine roduction t cannot be assigned to specific counties, gem stones, petroleum, natural gas, 
coal (bituminous), and values indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Arizona business activity 


p Change, 
1976 1977 percent 
Em "oyman, and labor force, annual average: 
otal civilian labor forte — „ thousanda  .. 987.0 976.0 +42 
Unemploymenn!;ttk kk do- 92.0 80.0 -13.0 
Employment (nonagricultural): 

i ing SEE ay AR RN M EP A ³ AAA E E do- 24.0 21.8 9.2 
Manufacturing ... 6.2. d y ee eee do— 105.6 112.0 +6.1 
Transportation and pi blic t tili . ⁰ : %ꝗ é ' — — ² A X e — Ping — —— cy 21 + se 
Wholosel on u utilities 8 : A +4. 

. JJ! inu i cL MEE SE o --- 183.8 193.6 4-5.8 
Fine. insursnos. real estate "P 42.6 45.0 4-5.6 
JJ ³ù . MCA MP PCM do... 1444 152.1 "5.8 
Governmennntntn!tnk lk 8 177.3 182.2 +28 
Total nonagricultural employmenit᷑td : do— 758.7 796.7 +5.0 
Personal income: 
% 00ͥ ͥÜ⁰³·ÜÜ ¹q Pw... millions $13,370 $14,948 +11.8 
Per Capita 2. 32.422 a Se ee y eee 944 3 + 
Construction activity: 
Number of private and public residential units authori ed 23,963 41,913 +74.9 
Value of nonresidential construction millions 3 14.0 -46.4 
Value of State road contract awards do- 120.0 140.0 +16.7 
Shipments of portland cement to and within the State 
thousand short tons 1,111 1,477 +82.9 
Mineral production value: 
Total crude mineral valor kk millions 31.726. 6 $1,621.8 -&.1 
Value per capita, resident population $761 $706 -1.2 
Value per square milldſſſWcdgcdʒdbl ee $15,158 $14,283 -&.1 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Trends and Developments.—Local con- 
cern focused on the role of Arizona copper 
in the evolving international copper situa- 
tion. Specifically, expansion of copper- 
producing facilities. worldwide, buildup of 
world inventories, rapidly escalating domes- 
tic costs, and economic and political situa- 
tions in many foreign copper-producing 
countries raised serious questions about the 
ability of domestic producers to continue to 
compete. 

The increase of laws and regulations that 
tend to restrict land use and reduce the 
availability of land for exploration and 
development of minerals was a growing 
concern, and debate on the advisability, 
need, and consequences was stepping up in 
Arizona because of the impact of minerals 
activity on the economy of the area. 

Much of the mineral resource base of the 
State is on Indian reservations. In 1977 
there was growing evidence of Indian in- 
volvement with their resources and hope for 
greater independence, sovereignty, and eco- 
nomic benefits based on them. Explora- 
tion, evaluation, and development of miner- 
al resources on the reservations were be- 
coming more prominent aspects of Indian 
plans and programs. 

Water — a precious commodity and a 
vexing problem in the Southwest — was in 
the forefront of trends and developments in 
Arizona in 1977. Water rights, water sup- 
plies and availability, water uses and con- 
servation, water quality, and all their rami- 
fied aspects, were being defined as issues 
that will largely determine the future in- 
dustrial and social condition of the State. 

Development work was continued at 
Phelps Dodge Corp.’s deep ore body at 
Safford, where $9.6 million was spent in 
1977. This is part of a long-term program, 
and no decision has been made as to when 
to bring the property into production. 

No further development work was done 
during 1977 on Phelps Dodge’s Copper Ba- 
sin property southwest of Prescott. 

Employment and Injuries.—Officials of 
25 unions representing copper workers in 
Arizona began early in the year preparing 
new contract bargaining positions and pro- 
posals. Income security, higher wages, and 
increased cost of living allowances were 
reportedly the union’s principal objectives 
in the 1977 negotiations. 

Union demands, record inventories of 
unsold copper, lower prices, and soaring 
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costs culminated in a general strike of 
copper workers at the end of June, and by 
the end of August nearly one-third of Arizo- 
na’s 25,500 copper workers were out of 
work. This included about 6,300 layoffs and 
about 1,200 still on strike at ASARCO 
Incorporated operations. 

Following the strikes, new 3-year agree- 
ments, expiring June 30, 1980, were entered 
into at Phelps Dodge operations covering 
employees at Arizona mines and smelters. 
These agreements, after taking into account 
cost-of-living adjustments and assuming a 
7% annual rate of inflation, are expected to 
result in an average annual increase of 
about 8.3% in total labor costs at the 
facilities covered by the agreement. 


Table 4.—Major sources of income in 


Arizona! 
(Millions) 
" ? 
Source of income 1976 1971 Posi 
Manufacturing (value 

added) $3,000 23, 380 +12.7 
ining? g 1,727 1,621 -6.1 
Tourism _________~— 2,625 2,885 9.9 
Livestock kk 538 509 -5.4 
FCC 702 690 —1.7 


Valley National Bank, Research Department, Phoenix, 
20. S. Bureau of Mines. 


Table 5.— Valuation on centrally assessed 
groups of property in Arizona! 


(Millions) 

Group 1976 1977 percent 
Utilities $1,378.7 31,482. 0 +7.6 
Mines 1,166.6 1, 177.8 ＋ 1.0 
Pipelines 312.3 326.8 +1.7 
Railroad 140.1 150.8 ＋ 7.6 
Arne 30.1 30.2 +.8 
Oil and gas 3.0 2.4 -20.0 

1Pay Dirt, June 1977. 


Environment.— Phelps Dodge Corp.'s Ari- 
zona smelters operated throughout 1977 
under State regulations for sulfur dioxide 
emissions which, to supplement the sulfur 
dioxide removal system and programs em- 
ployed by the smelters, included the use of 
intermittent controls to meet air quality 
Standards. Using continuous predictions of 
air quality, these controls required the cur- 
tailment or suspension of smelter oper- 
ations when necessary to maintain com- 
pliance with the standards. This resulted, 
particularly at Morenci, in reduced smelter 
availability and increased smelting costs. 
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Table 6.—Arizona: Worktime and injury experience in the mineral industries 


Fatal Nonfatal disabling 
. Employee Fatal injury 3 jar 
Year and industry Employees 317 disabling injury 
hours injuries evn injuries frequency 
1976: 
Copper: 
nderground ____________ 4,772 9,469,514 3 0.32 452 47.31 
Surface 5,912 12,580,588 2 16 180 14.31 
Shops et x8 656 1,211,510 Ee de 2 7 5.78 
Milla RON ORARE SON a, a Btls 5,173 10,682,022 2 .19 189 17.69 
Subtotal or average . 16,513 33,943,634 7 .21 828 24.39 
Office -—-—------------—-—- 1,926 3,655,723 Lie me 3 .82 
Total or average 18,439 37,599, 357 7 19 831 22.10 
Other metals: 
Underground ____._______ 73 32,053 ae NE ae zm 
TFP NO en 9 2,015 ea “age - des 
Mop M Hor Rp 7 2,232 ca i eT n 
Subtotal or average . 89 36,960 =e "E: E ER 
Office... 22 ccc -- 3 765 bee ir EN Da 
Total or average -.-------- 92 37,725 — UN i: id 
Sand and gravel: 
^". eM 1,080 1,445,708 um T 9 6.23 
OMi nado nuce 115 143,026 M ENS s c 
Total or average 1,195 ` 1,588,734 zn "A 9 5.66 
Other nonmetals: — , 
Undergroungqdgagd 30 11.881 EU es 1 84.17 
Surface 197 239,663 ied ae 7 29.21 
III! ere 24 29,475 v" ET 1 83.93 
Subtotal or average 251 281,019 zs cS 9 32.08 
">, E EE E EEE E E 1 14,351 "e "T e p 
Total or average . 264 295,370 — aes 9 30.47 
Underground ___________- xS Liu cs Lc: Sa 8 
uae SOBEE IDEM HER 632 1,273,417 1 19 53 41.62 
Gy e mne es ee Ja EA 2 -— 
Mills EUER EIN 8 32 61,493 "e MN e ine 
Subtotal or average . 664 1,334,910 1 15 53 39.70 
e eh et 10 23,055 ais s zu E 
Total or average __.______ 674 1,357,965 1 14 53 39.03 
1977: 
nderground ____________ 4,312 8,315,845 3 36 258 81.03 
[2 0e MANENTE re 5,624 11,220,046 1 09 137 12.21 
„ ecu eme 1,060,138 TM Eu 12 4 
Mills MK T s 5,055 9,405,777 s one 133 14.14 
Subtotal or average 15,559 30, 001, 806 4 18 540 18.00 
npe eco 8 2,036 8,924,670 EM um 1 
Total or average 17,595 33,926, 476 4 12 541 15.95 
Other metals: 
Undergroungdag 36 18.278 kar e NS Te 
Surface 14 7,17 te Dn m S 
Milla 2 0 aa 13 1,628 E T" xr mo 
Subtotal or average 63 33,084 ERE oe t pal 
Office o. s ⁰⁰ mtsent 4 856 "— EN ES HS 
Total or average 67 33,940 DS TUM SM: = 
Sand and gravel: 
Surfacte 1.243 1,505,783 2 1.33 17 11.29 
Office 138 157, 176 E HM in Wn 
Total or average 1,881 1,662,959 2 1.20 17 9.62 
Other nonmetals: 
Underground ....--.----- 40 41,849 ic 2 1 23.90 
Surfen.. eek 141 232,903 EE Ene 8 84.35 
!! e 86 103,770 en os 4 88.55 


Subtotal or average 267 378,522 EN m 13 34.34 


10 


MINERALS YEARBOOK, 1977 


Table 6.—Arizona: Worktime and injury experience in the mineral industries 


—Continued 
Nonfatal 
Fatal : 4 
de Nonfatal ling 
; Employee Fatal injury err : 
Year and industry Employees : Sour ling injury 
hours injuries troqueney injuries frequency 
rate 
1977 —Continued 
Other nonmetals —Continued 
i 24 24,623 ae =e: 1 40.61 
Total or average 291 403,145 Ja ae 14 84.78 
Coal 
Underground ...........- as ey ae E — Tt 
Surface 7 1.735, 401 RE rs 52 29.96 
Nb CR 85 66,614 e aa 1 15.01 
Subtotal or average 795 1,802,015 Es EA 53 29.41 
TORA ESTEE E 6 23,718 t S et Ie 
Total or average 801 1,825,733 zc xe 29.08 


Source: Mine Safety and Health Administration, U.S. Department of Labor. 


The Federal Environmental Protection 
Agency (EPA) recently promulgated its own 
sulfur dioxide control regulations for Arizo- 
na which would ultimately require the in- 
stallation of additional facilities to remove 
sufficient sulfur dioxide from smelter emis- 
sions to make the use of intermittent con- 
trols unnecessary. EPA has since deferred 
the effective date of the new regulations, 
but because the three Arizona smelters of 
Phelps Dodge cannot comply with them in 
the foreseeable future, Phelps Dodge peti- 
tioned EPA to reconsider them. 

Phelps Dodge's Arizona smelters are also 
subject to Federal and State particulate 
emission regulations which were suspended 
for administrative review. Phelps Dodge's 
Arizona smelters cannot fully comply with 
these regulations in their present form. 

Water.—The 1977 session of the Arizona 
legislature passed a bill designed to solve 
immediate problems of ground-water trans- 
fer and to form a commission to develop a 
State ground-water management plan. A 
watér “crisis” was created by a 1976 ruling 
by the Arizona Supreme Court that prohibi- 
ted pumping of ground-water from one 


parcel of land to another — thus shutting 
off water supplies to the huge mining oper- 
ations south of Tucson and presenting ma- 
jor problems for agriculture, municipalities, 
and other industries. The bill passed by the 
legislature — the first revision in Arizona 
ground-water law in a quarter century — 
allowed the mining operations and the City 
of Tucson to continue pumping (with a 
certificate of exemption from the State 
Land Department), but with liability for 
any damages. In a compromise aimed at 
resolving the dispute over transfer of 
ground water in critical areas, a 25-member 
Groundwater Management Study Commis- 
sion was set up to write a comprehensive 
revision of the State's ground-water code by 
1979. The commission's recommendations 
were to become law automatically in 1981 if 
the legislature failed to act on its report. 
The Governor named 11 persons to the 
commission; 2 of the appointees represented 
mining interests, and the other 9 repre- 
sented agriculture, Indians, and the public. 
The other 14 members of the commission 
were, by law, members of the State leg- 
islature. 


THE MINERAL INDUSTRY OF ARIZONA 


71 


REVIEW BY MINERAL COMMODITIES 


METALS 


Copper.—Copper production was 76% of 
the value of the State's mineral output. 

Mine production at the San Manuel mine 
of Magma Copper Co. continued at curtailed 
levels throughout 1977. For the first half of 
the year, mine production averaged 42,700 
tons of ore per day, increasing to 52,400 tons 
per day in the second half when further 
lower grade ore was drawn from existing 
- blocks that required no additional develop- 
ment. Mine development was limited es- 
sentially to that required to support current 
ore production, which, together with signifi- 
cant curtailment in employment, reduced 
unit costs. A limited development program 
was being continued to gain access for 
underground drilling in the adjoining 
Kalamazoo ore body at San Manuel. Expen- 
ditures for equipment and supplies not criti- 


cal to current levels of production were 
deferred. 

The Superior mine of Magma Copper Co. 
operated at capacity, 2,900 tons per day, 
throughout the year. The mills at Superior 
and San Manuel continued to treat copper- 
bearing smelter slag accumulated in previ- 
ous years. 

Technical problems at the San Manuel 
smelter of Magma Copper Co. that limited 
production in the fourth quarter of 1976 and 
early 1977 were remedied by the end of the 
first quarter, and production returned to 
normal by the end of April. Because of the 
smelter problems, it was necessary to pur- 
chase 20,240 tons of copper in the first 
quarter to fulfill sales commitments. Peri- 
odic curtailments of smelter production in 
1977 to stay within sulfur dioxide emission 
limits during unfavorable atmospheric con- 
ditions resulted in some loss of production. 


Table 7.—Arizona: Total value of mineral production in Arizona, and production 
and value of copper in Arizona and the United States 


Arizona United States Arizona 
Copper production Copper production | 
Total value Percent Percent 
Year of mineral 1 Value a Value of US. of world 
production tons) (thousands! dt (thousands! copper copper 
(thousands) production production 
1973 $1,304,988 927,271 $1,103,453 1,717,940 $2,044,346 54.0 11.8 
1974 1,562,234 858,783 1,327,678 1.5 7.002 2,468, 53.8 10.7 
1975 1,288,423 813,211 1,044,162 1,413,366 1,814,763 57.5 710.5 
1976 1,726,621 1,024,421 1,425,994 1,605,586 2,234,975 63.8 712.4 
1977 1,621,256 923,778 1,244,168 1,503,966 2,009,297 61.4 10.9 
"Revised 
Table 8.—Arizona: Fifteen leading copper-producing mines, in order of output 
ir Em M Co O So f 97 
in in ine unty perator urce of copper in 1977 
1977 1976 idi 
1 4 Twin Buttes _ Pima ..... Anamas 58 0 Co Copper ore. 
2 2 San Manuel Pinall Magma Co per Co. Copper ore and tailings. 
3 l Morenci ... Greenlee _ _ _ Ph e Corr Copper ore, precipitates 
and tailings. 
4 3 Sierrita _ _ _ Pima ..... Duval Cord Copper ore. 
5 5 Rays Pinal ..... Kennecott Copper Corp. . . Copper ore and 
precipitates. 
6 8 Pinto Valley. Gila...... Cities Service Coo Do. 
7 6 Pina Pima ___ _ . Phebe Pima Cane Co Copper o 
8 7 Metcalf_ _ _ _ Greenlee . _ _ Moen Cons rr Copper ore and tailings. 
9 10 Superior Pina ad ag 1:4 bee eer Copper ore. 
10 9 New Cornelia Pima ..... Phelps 3 Do. 
11 15 Bagdad _ _ _ Yavapai . - Cyprus dc Conger Co Do. 
12 12 Mission ima ARCO Incorporated . _ . Do. 
13 16 Lakeshore . _ Pinal . . Hecla Mining Co Do. 
14 14 Sacaton ... ... -do ASARCO Incorporated Do. 
15 11 Inspiration Gila : Inspiration Consolidated Copper ore and 
pper Co. precipitates. 


~] 
N 
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Table 9.—Arizona: Material handled and copper produced at 
fifteen leading copper open pit and underground mines 


SEEE 


Waste material TK 
Ore mined anaes ian umps Total copper 
(thousand laced in leach (thousand uced 
short tons) short tons) (short tons) 
TEC 1 tons) 
Mine 1976 1977 1976 1977 1976 1977 1976 1977 
OPEN PIT 
Twin Buttes ___ 13,383 10,850 71,391 58,266 2,006 2217 95,661 115,319 
Morenci i 18,705 15,727 7,0 5,504 20,957 18,283 113,067 104,621 
Berri MERE 023 29,740 50,578 41,252 —— Di 101,464 : 
. 9,806 10,423 5o e 25,127 26,519 86,228 85,956 
Pinto Valley ___ 15,159 13,501 un —— 26,279 523 66,803 60,818 
Pina 9,554 14,136 39,977 22,566 2 id 77,493 55,329 
Metcalf _-.___- 11,328 9,810 8,641 8,609 12,144 8,689 78,190 53,749 
New Cornelia 9,482 6,829 6,6 2,808 3,995 4,920 51,016 36,619 
Bagdad 2,044 3,906 17,388 23,381 2,604 7,192 17,795 ,046 
Mission 6,407 4,624 9,763 10,423 um ET 35,190 ,298 
Sacaton ______ 3.132 3.471 21,85 15,201 id b 22.021 19,872 
Inspiration 4,610 2,497 3,633 4,326 5,209 1,728 35,935 19,490 
ER- 
GROUND 
San Manuel 15,016 17,000 159 151 mm X 113,730 116,528 
Superior 971 1.035 150 89 =o 41,446 ,581 
esh ore 2,620 2,487 332 NA me z ,600 20,504 
NA Not available. 
1Gross metal content. 
Table 10.—Arizona: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 
aad Material Gold Silver 
County e treated Troy Troy 
P ing! hort tons) ounces Value ounces Value 
1975, tota!k! 39 169,244,487 85,790 $13,854,229 6,285,854 $27,783,475 
„total _-______________ 45 195,242,151 102,062 12,790,411 7,615,112 33, 125,739 
1977: 
Cochi see 4 1,582,480 2,032 301,366 112,516 519,824 
Gil os See De 8 22,288,245 6,434 954,227 334,190 1,543,958 
Greenlee_______________ 2 25,558,851 13,973 2,072,335 784,198 3. 622,995 
Pima _________________ 8 15,061,603 19,076 2,829,162 3,698,715 17,088, 
Pina 9 36,895,144 48,089 7,132,079 1,542,460 7, 126,166 
Yavapai ae 2 3, 686, 710 493 73,117 120,342 555,980 
3 5 2 5,906,027 70 10,382 235,724 1,089,045 
Not!! 35 170, 974, 060 90,167 13, 372,668 6,828,145 31,546,031 
Copper Lead Zinc 
Short — Sh Ta 
TOAS Value 5 Value ponds Value value 
1975, total 813,211 $1,044,162,368 490 $180,587 8,655 $6,751,054 $1,092,731,713 
1976, total... 1,024,421 1,425,993,666 338 155,957 9,501 7,030,387 1,479, 096, 160 
1977: 
Coch isse 9,408 12,569,554 2 1.246 E xc 13,391,990 
Gila __________ 101,617 135, 760, 305 S 2: Ms __ 138, 258,490 
Greenl eee 152,828 204, 177,573 a ae m __ 209,872,903 
ima 348,408 465,473,059 231 141,988 9 6,056 485,538,319 
Pin all 271,717 363,014, 373 68 41,809 3) 21 877,314,448 
Yavapai_______ 24,788 33,116,742 —— zh 4,364 3,002,535 36,748,374 
Undistributed? _ _ 15,012 20,056,300 16 10,060 q 4,485 21,170,272 
Total 923,778 1.234, 167,897 4318 195,103 4,880 3,013,097 1,282,294, 796 


10perations at miscellaneous cleanups not counted as mines. 

2Includes Graham and Mohave Counties combined to avoid disclosing company proprietary data. 
Less than 1/2 unit. 

*Data do not add to total shown because of independent rounding. 
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Figure 2.—Mine production of copper in Arizona, by month, in terms of recoverable 
metal. - 
Table 11.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1977, by class of ore or other source material 
: Number Sarria Gold Silver Copper Lead Zinc 
Source of LI (troy (troy (short (short (short 
mines! (short tons)  9unces) ounces) tons) tons) tons) 
Lode ore: 
— — 4 18,337 2,036 117,467 12 2 ix 
CNN Luces eiu 25 168,600,691 87,720 ^ 6,680,543 851,192 258 15 
Copper-zine __ 1 40,710 154 15,872 1,429 id 4,364 
— URS 26 168,641,401 87,874 6,696,415 852,620 258 4,380 
Other lode material: 
Gold-silver tailings, cop- 
per cleanup, and cop- 
pertailings? _ _ 5 42,256,319 257 14,263 25,217 58 E 
Copper precipitates _ _ — 11 58,003 m er 45,929 abs i 
6 16 2.314.322 257 14,263 71,146 58 ne 
Grand total 35 170,974,060 90,167 6,828,145 923,778 318 4,380 


Detail will not add to total because some mines produce more than one class of material. 
2Data may not add to totals shown because of independent rounding. 

3Combined to avoid disclosing company proprietary data. 

*Excludes newly generated tailings. 
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Table 12.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1977, by type of material processed and method of recovery 


Type of material Gold 
processed and method (troy 
of recovery ounces) 
Lode: 
Cyanidation ____________- 1,900 
Acid leaching (vat, tank, heap)! _ ee 
Smelting of concentrates _ ___ _ 87,842 
Direct smelting of: 

„ u Luo 168 
Precipitates. __- an 
Tailings ------------ 251 
err ( é 425 
Grand total 90,167 


Includes copper recovered by electrowinning process. 
Ancludes miscellaneous copper cleanup. 


Silver Copper Lead Zinc 

(troy (short (short (short 

ounces) tons) tons) tons) 
77,000 PAN PEN eae 
a 117,069 —-— e 
6,695,008 159,825 251 4,380 
41,874 593 9 e 
a 45,929 s xin: 
14,263 363 58 -m 
56,137 46,885 67 us 
6,828,145 $923,778 318 4,380 


Data do not add to total shown because of independent rounding. 


Excess inventories of copper concentrates 
accumulated in late 1976 and early 19'77 
were smelted by yearend. 

In midyear, Magma undertook conversion 
of its reverberatory furnaces to burn coal as 
a primary fuel. The conversion was ex- 
pected to be completed in 1979 at an esti- 
mated cost of $25 million. 

New 3-year labor contracts expiring July 
1, 1980, were negotiated without a strike 
with unions representing Magma employ- 
ees. 
Inspiration Consolidated Copper Co. is an 
integrated natural resources company. Its 
principal business is the production and 
sale of copper from its Arizona operations, 
which include mines, smelter, refinery, and 
rod-fabricating and sulfuric acid plants. In- 
spiration also smelts copper-bearing materi- 
als for other producers. All of Inspiration’s 
Arizona operations were shut down by a 
strike which began on July 1 and ended 
August 26. Following the strike, operations 
resumed at the smelter, refinery, and rod- 
fabricating and sulfuric acid plants. Recov- 
ery of copper by leaching at the Ox Hide 
mine resumed in October. The mines and 
other treatment plants remained shut down 
for the balance of the year. The Christmas 
and Ox Hide open pit mines and dump 
leaching operations at Inspiration remained 
closed, pending an improvement in the 
price of copper. 

During the first half of 1977, ore output 
from Inspiration’s Thornton, Red Hill, and 
Joe Bush open pit mines averaged 19,660 
tons per operating day. In addition, 47,673 
tons of waste was removed per day, resul- 
ting in a waste-to-ore ratio of 2.4 to 1. 


Comparable figures for 1976 were 19,051 
tons per day of ore, 36,534 tons per day of 
waste, and a waste-to-ore ratio of 1.9 to 1. A 
17-cubic-yard electric shovel was ordered for 
delivery early in 1978. This acquisition will 
replace four smaller, less efficient units and 
reduce loading costs. 

Leaching of mineralized waste dumps 
produced 10.7 million pounds of copper 
during the first half of 1977 but was sus- 
pended for the balance of the year. Produc- 
tion of copper from the Ox Hide open pit 
mine and heap-leaching operation decreas- 
ed from 7.9 million pounds in 1976 to 4.6 
million pounds in 1977. The leaching plant 
produced 13.7 million pounds of copper 
during its 6 months of operation, 52%.in the 
form of electrowon cathodes and 48% as 
cement copper. In the same period, produc- 
tion of Inspiration’s patented upgraded ce- 
ment copper set a record. After the strike, 
Ox Hide provided the only source of cement 
copper for this operation. Production for the 
year was 3.1 million pounds, compared with 
4.0 million pounds in 1976. 

The concentrator at Inspiration treated 
18,957 tons of ore per operating day in 1977, 
compared with 18,084 tons per day in 1976. 
Copper recovery improved as a result of the 
application of a new reagent to the flotation 
process. 

Inspiration’s rod plant produced more 
continuous-cast copper rod in strike- 
shortened 1977 than in the entire preceding 
year, 75.6 million pounds versus 68.7 mil- 
lion. Production records for pounds of rod 
produced per shift, per week, and per single 
continuous run were achieved during the 
year. 
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Copper production in the smelter’s 10 
months of operation was 116,000 tons, down 
only 9% from the 127,000 tons produced in 
the strike-free preceding year. Toll treat- 
ment of material from other producers’ 
mines constituted 69% of total treatment in 
1977 and 71% in 1976. Sulfuric acid produc- 
tion, also for 10 months, amounted to 
200,000 tons in 1977, compared with a re- 
cord 237,000 tons in 1976. 

At the refinery, production of electrore- 
fined cathodes dropped from 93.4 million 
pounds in 1976 to 89.5 million pounds in the 
10 operating months of 1977. Titanium 
blanks are being introduced to improve the 
plating and stripping of starting sheets and 
increase cathode production. 

The Christmas mine and concentrator of 
Inspiration operated on a 7-day-week sched- 
ule until halted by the strike. Operations 
remained closed through the remainder of 
1977 pending improvement in copper mar- 
kets. When it was operated, the mine pro- 
duced 5,338 tons of ore per day, compared 
with 5,525 tons per day in 1976. Waste 
removal increased from 17,048 tons per day 
in 1976 to 28,498 tons per day in 1977. 

On January 12, 1977, The Anaconda Com- 
pany was merged into a wholly owned 
subsidiary of Atlantic Richfield Co., which 
had previously (March 31, 1976) acquired 
27795 of Anaconda common stock. 

Anamax Mining Co. a partnership in 
which Anaconda and a subsidiary of 
AMAX, Inc., each hold 50% interest, oper- 
ates the Twin Buttes open pit mine in Pima 
County. This mine produces both oxide and 
sulfide ores. Sulfide ore is concentrated and 
shipped to other locations for smelting into 
anode copper. Oxide ore is processed into 
cathode copper in an adjacent leaching and 
electrowinning plant. 

Anamax also controls ore reserves under 
a lease from the State of Arizona. This 
deposit, the Palo Verde, is located about 6 
miles north of the Twin Buttes mine, adja- 
cent to a mine owned by ASARCO Incorpo- 
rated. An agreement with ASARCO pro- 
vides for mining the deposit. Shipment of 
ore to Anamax was expected to commence 
in late 1978. 

Mining operations at the Bluebird mine 
of Ranchers Exploration and Development 
Corp. near Miami were curtailed during 
1977 because of copper market conditions. 
Approximately 3 million tons of ore and 
5,265,000 tons of waste were mined. Grade 
of ore was 0.79% copper. The solvent 
extraction-electrowinning plant produced 
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nearly 18 million pounds of cathodes during 
1977, an increase of 9% over that of 1976. 
Prior to curtailment, the mine was produc- 
ing about 42,000 pounds of cathode copper 
per day. Production was expected to contin- 
ue to decline, although removal of overbur- 
den continued in order to allow resumption 
of mining operations if the price of copper 
improved. 

Duval Corp.'s largest mine, the Sierrita 
property near Tucson, began operations in 
1971. Duval's Esperanza property, which is 
adjacent to Sierrita, has been in production 
since 1959, while Duval’s Mineral Park 
property, located near Kingman, has been 
in production since 1964. 

As a result of depressed market condi- 
tions for copper in 1977, which created an 
accumulation of inventory, Duval ceased 
production for 6 weeks in late summer of 
1977 at all of its copper mines. Operations 
at the Esperanza property remained sus- 
pended for the remainder of 1977. 

Duval operates concentrating mills at 
each of its copper mines for recovery of 
copper by flotation. During the 5 years 
ending December 31, 1977, Duval's produc- 
tion of copper contained in concentrates 
represented an average concentrate recov- 
ery of 86% of the copper assay content of all 
ore milled. Copper is also produced from 
supplemental  leach-precipitation oper- 
ations at the mines (except Sierrita). 

Duval's copper concentrates and precipi- 
tates are currently sold as such, processed 
at Duval's CLEAR-process hydrometallurgi- 
cal plant, or toll-smelted and refined by 
others for redelivery to and marketing by 
Duval. The CLEAR-process hydrometallur- 
gical plant, located near the Sierrita proper- 
ty, produces copper crystals (equivalent to a 
high-grade blister copper) electrolytically 
from concentrates produced at the Esperan- 
za and Sierrita properties and precipitates 
produced at the Esperanza and Mineral 
Park properties. The patented CLEAR pro- 
cess is designed to create no solid, liquid, or 
gaseous pollution. The plant is designed to 
produce 40,000 metric tons of copper crys- 
tals per year, and in 1977 was operating at 
about 85% of design capacity. The copper 
crystals are either sold as such to conven- 
tional electrolytic copper refiners and fabri- 
cators or toll-refined by others for market- 
ing by Duval. 

Production from the Lakeshore mine, 
jointly owned by Hecla Mining Co. and El 
Paso Natural Gas Co., was suspended early 
in September 1977 because of financial 
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losses resulting from low copper prices and 
a buildup of inventories of cement copper 
precipitates resulting from strikes at re- 
ceiving smelters. 

Gold.—Production of gold, largely as a 
byproduct of copper production, decreased 
to 90,167 troy ounces from 102,062 troy 
ounces in 1976, but price increases brought 
total value up from $12.8 million to $13.4 
million. 

Molybdenum.—Output of molybdenum 

in Arizona continued to increase and reach- 
ed a record tonnage. All production of 
molybdenum in the State is a byproduct of 
copper ore mining and concentration. The 
increase in molybdenum production at the 
same time copper production was de- 
creasing was attributable to greatly im- 
proved recovery in the concentration pro- 
cess. 
Duval Corp. is the largest producer of 
molybdenum in Arizona. Most of Duval’s 
molybdenum concentrates are treated by 
Duval for marketing as molybdenum sulfide 
or for roasting in Duval’s roasters to molyb- 
denum trioxide. The balance of the molyb- 
denum concentrates is converted into 
ferromolybdenum, one of a broad line of 
products offered to the steel and foundry 
industries. In 1975, Duval completed new 
facilities adjacent to the Esperanza proper- 
ty for producing ferromolybdenum in the 
domestic market. This plant, which cost 
approximately $2 million, is designed to 
produce 3.5 million pounds of ferromo- 
lybdenum annually. 

Silver.—As a byproduct, silver followed 
the reduction in copper ore production in 
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1977 and dropped 10%. The State continued 
to rank second in the Nation as a silver 
producer, with nearly 7 million ounces val- 
ued at $31 million. 

Zinc.—Most of the zinc produced in Arizo- 
na in recent years has been from the Bruce 
mine in Yavapai County. This mine ceased 
production at midyear, reportedly because 
of economics and depleted reserves. 


NONMETALS 


Production of major nonmetals in the 
State mostly increased in quantity and 
value from that of 1976. 

Asbestos.—Production of chrysotile as- 
bestos in 1977 dropped to nearly half that in 
1976. The only active asbestos mine in the 
State was operated by Jaquays Mining 
Corp. in Gila County. This underground 
mine reported increasing costs, labor short- 
ages, and technical problems as reasons for 
decreased output in 1977. 

Cement.—A cement shortage began to 
develop in the State, and portland cement 
production was pushed up to capacity at 
Arizona’s two cement plants. 

Clays.—Eight companies produced a rec- 
ord tonnage of clays in Arizona in 1977. 

Gypsum.—Production of gypsum contin- 
ued to respond to increased building and 
construction activity in the area. 
.Lime.—Because of lime's use in copper 
ore processing, the lime industry cut back 
slightly in response to decreasing copper 
production. 

Sand and Gravel.—Construction and 
building activity in Arizona, recovering 
from a low period in 1975, continued to 
require increasing quantities of sand and 
gravel. 


-J 
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Table 13.— Arizona: Sand and gravel sold or used by producers, by use 


1977 
Use 8 value Mind 
short tons) (thousands) ton 

Construction: 
Sünd loce t rescue 00h00 ³¹w 7,531 $17,288 $2.30 
Gravel aoe aa ee en ee es 14,700 31,777 2.16 
Total or average 22,231 49,064 2.21 
Industrialsand - - - --- ---—-—---------—-—----——-—---—--———— 82 881 10.74 
Grand total! or average 22,313 49,946 2.24 


Data may not add to totals shown because of independent rounding. 


Table 14.—A rizona: Construction sand and gravel sold or used, by major use catagory 


1977 
Use tity Value Value 
(thousand per 
short tons) (thousands) ton 
Concrete te N nonresidential, highways, bridges, dams, 

. bu a v 6,736 $17,543 $2.60 
Concrete duca c e asia bricks, pipe, etc.) „„ 601 1,614 2.69 
Asphaltic concrete aggregates and other bituminous mixtures 3,911 10,259 2.62 
Roadbase and covering 6,744 12,250 1.82 

Jr. THE ⁰õGꝙꝙãdd½ y E EEE 3,346 4, 1.45 
Other úri -zos ; ⅛oK y 894 2,539 2.84 

Total! or averannee „„ 22,231 49,064 2.21 

Data may not add to totals shown because of independent rounding. 

Table 15.—Arizona: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 

ll Se ³w AA 1,075 3,482 825 8,081 
Lime manufacture*_ - -----------------------——- 898 8,472 812 í 
Roadstone umm ⁊⅛5-m dre eerie 65 150 791 1,666 
Bituminous aggregate W W 81 236 
Manufactured fine aggregate 92 318 8 161 
Dense-graded roadbase stoenenkn --- W W 1 16 
Refracto LU MEETS 5 W W W 
Surface treatment aggregate W W 1 4 
Mineral food JJ; 1 22 1 25 
Terrazzo and exposed aggregate „„ 133 540 fe us 
Other 60s ³ ß nlt Ehud 1,871 5,842 2,833 7,898 

11öĩöõÜ.bi ² ⅛ . UM ee 4.142 18,826 5,359 16,367 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 

1Includes limestone, sandstone, granite, traprock (1976), miscellaneous stone, and marble. 

2Includes Sugar refining." 

31976 data include concrete aggregate (coarse). 

“Includes stone used for cement manufacture, railroad ballast, filter stone, roofing granules, sulfur dioxide removal, 
macadam aggregate, acid neutralization (1976), agricultural limestone (1976), other uses, and uses indicated by symbol W. 

5Data may not add to totals shown because of independent rounding. 
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MINERAL FUELS 


Coal (Bituminous).—Coal output contin- 
ued to rise slowly as Peabody Coal Co. tried 
to expand output at the only two coal mines 
in the State — Black Mesa mine and Kayen- 
ta mine. These two surface mines are on 
lands leased from the Navajo and Hopi 
Tribes. Coal from these mines is rated at 
about 11,000 Btu with an ash content of 8% 
and sulfur content of about 0.5%. Coal from 
the Kayenta mine goes by electric unit train 
to the Havajo powerplant at Page, operated 
by the Salt River Project. Black Mesa mine 
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coal is pumped through a 273-mile pipeline 
to the Mohave generating station on the 
Colorado River in southern Nevada. 

Natural Gas.—A small quantity of natu- 
ral gas from wells in Apache County was 
sold to El Paso Natural Gas Co. and fed into 
its pipeline. 

Petroleum.—Output of petroleum contin- 
ued its steady decline in the State. A total 
of 427,000 barrels was produced in 1977 
compared with 519,000 barrels in 1976 and 
635,000 barrels in 1975. 


1State Liaison Officer, Bureau of Mines, Phoenix, Ariz. 


Table 16.—Principal producers 


Commodity and company Address Type of activity County 
Asbestos: Jaquays Mining Cord 1219 South 19th Ave. Underground mine and i Gila. 
Phoenix, AZ 85009 „ and 8 
P 
Cement: 
Arizona Portland Cement Co., a General Delive Quarry and plant Pima. 
division of California Portland Rillito, AZ 8524 
Cement Co 
Phoenix Cement Co., a 3550 North Central SNe: (o usu cue eie Yavapai 
division of Amcord, Inc. Ave. 
Room 1501 
Clays: Filtrol Co Bos 106" ARR -d Apach 
: Filtrol Cord ---- x F ³˙Üwmẽ⁴¹²¹ E ee E e. 
i Sanders, AZ 86512 oe 
M i 
e Anaconda ampan: Box 27007 Office and reseaar en Pima. 
Anamax Mining cos Bor 121 A 09128 —SM— ii Do 
8 x n pit and underground mines à 
Sahuarita, AZ 85629 and ant. 
ASARCO Incorporated: 
Hayden anit FFF Box 98 Smelte rr Do. 
Hayden, AZ 85235 
Mission uni!“ . . ... Box 111 Open pit mine and mill Do. 
Sahuarita, AZ 85629 
Sacaton unit —------- Box V PENNE LEER SEEKS OR ERES Pinal. 
Cona Grande, AZ 85222 
San Xavier unit Box 1 Open pit mine Pima. 
. AZ 85629 
Silver Bell unit Silver Bell, AZ 85270 _ Open pit mine, mill, leach dumpe, Do. 
and precipitation plant. 
Cities Service Co., Box 100 Open pit mine, mill, leach cumpa, Gila. 
Miami Copper Co. Div.? Miami, AZ 85539 and in-place leaching an 
precipitation plants. 
Continental Copper Co- Box 662 Underground mine Do. 
Oracle, AZ 85623 
Continental Oil Co .__.____ _ Box 649 z ILL Do. 
Florence, AZ 85232 
a eo pan C Co.“ Open pit mi d mill Do 
rus r n pit mine and mil : 
Mie B i & Zi Box 7 A ies Und d mi d mill Do 
rus Bruce Copper inc nderground mine and mill : 
A Fin AZ 85232 em 
rus Johnson Copper Co Drawer R n pit mine and mill Cochise. 
CyP Benson, AZ 85602 Ee? 
Cyprus Pima Mining Co. |... Box 7187 )); Pima. 
Tucson, AZ 85713 
Duval Corp 
Esperanza and Sierrita Box 125 Open pit mines, mills, leach Do. 
properties.? ? Sahuarita, AZ 85629 dumps, and precipitation plant. 
Mineral Park property? ? Box 1271 XE. NEN 8 Mohave. 
Kingman, AZ 86401 
Hecla Mining Co.: 
Lakeshore mine Box 493 Underground mine and plant Pinal. 


Casa Grande, AZ 85222 


See footnotes at end of table. 
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Table 16.—Principal producers —Continued 


Commodity and company 


Copper —Continued 


ar al a Consolidated Copper 


Kennecott Copper Corp., Ray 
Mines Div.? 


Magma Copper Co.: 
San Manuel Div.? ?*? |. | 


Superior Div.? 


Phelps Dodge Corp.: 
Copper Queen branch?! 


Douglas Reduction Works 
Morenci and Metcalf branches? 
New Cornelia branch! 
Safford bran en 
Producers Mineral Corp.: 
Peacock mine 
Ranchers Exploration and Devel- 
opment Corp., Bluebird mine. 
Feldspar: Arizona Feldspar Corp . 
Fluorite: Tonto Mining and Milling 
Gold: 


Magma Copper Co.: 
Sen Manuel Div PFF 


Phelps Dodge Corp 
Copper Queen Wranch 3 


Morenci and Metcalf branches 
New Cornelia bran en 


Gypsum: 
National Gypsum Co 
Pinal- Mammoth Gypsum _ _ — 
Superior Companies 


Lime: 
Amstar Cor 


Can-Am Corp., Paul Lime Div 
The Flintkote Co., U.S. Lime Div 
sa n e Corp., Ray 
Mines 
. , Dodge Corp., 
Mica: Buckeye Mica o- 


Perlite: 
Filters International, Ine 


Morenci 


Guzman Construction Co |... 
Harborlite, Inne 
Pumice and volcanic cinder: 
Flagstaff Cinder Sales, Ine 
Superlite Builders Supply, Inc _ — 


See footnotes at end of table. 


Address 


Inspiration, AZ 85377 _ 


Hayden, AZ 85235 


Box M 
San pan Marinel, AZ 85631 


8 AZ 85273 


Drawer K 
Bisbee, AZ 85603 


Drawer E 
Douglas, AZ 85607 
Morenci, AZ 85540 


Drawer 9 
Ajo, AZ 85321 
Box 151 


x 
Safford, AZ 85546 


Box 226 
North San Juan Road 
8 AZ 85546 


x 880 
Miami, AZ 85539 


275 
Tonto Basin, AZ 85553 


Box M 

San Manuel, AZ 85631 
Box 37 

Superior, AZ 85273 


Drawer K 

Bisbee, AZ 85603 

Morenci, AZ 85540_ _ _ 
wer 9 

Ajo, AZ 85321 


Star Route, Box 89 
Winkelman, AZ 85292 
2020 South 9th St. 
Coolidge, AZ 85228 
2402 South 19th Ave. 
Phoenix, AZ 85009 


11800 E. Ri 
Chandler, 


Rd. 
85224 

awer T 
Douglas, AZ 85607 
Box 197 
Peach Springs, AZ 

86434 
Hayden, AZ 85235 _ _ _ 
Morenci, AZ 85540 
Box 416 
Buckeye, AZ 85326 
Box Z 
Superior, AZ 85273 
Box 7 
Superior, AZ 85273 
Box 960 
Superior, AZ 85273 
Box 2796 
4400 Nyla 
Flagstaff, AZ 86001 


5201 North 7th St. 
Phoenix, AZ 85014 


Type of activity 


Open pit mine, mill, vat leaching 
plant, selectrowinning plant, i plant, in- 
place leaching, heap 
precipitation plant, rod Ted 
rolling mill, custom smelter, 
ande ectrolytic refinery. 

Open pit mine and concentrator . 

Open pit mine 

Open pit mine, precipitation, 
vat leaching, electrowinning 
Slants: and smelter. 


Underground mine, mill, 
smelter, and refinery. 
Underground mine and mill 


Open en pit mine, underground mine, 


leach dumpe, and in-place 
leaching and precipitation 
plant. 
Smelteernnrr 


Open pit mines, mill, leach dumps, 
and precipitation plant. 
Open pit mine, mill, and smelter _ 


Underground mine 
Open pit mine, dump, and plants 


Open pit mine, leach dump, 
solvent extraction plant, 


and electrowinning plant. 
Underground mine, mill 


Mine, mill, and plant 


5 rotary-kiln plant? 


Nelson quarries and plant 


Rotary kiln and 
fluidized-bed-kiln plant. 
Mine and mild! 


19 


County 


Gila. 


888 


Greenlee. 


Yavapai. 


Gila. 
Greenlee. 


Maricopa. 


Pinal. 
Do. 
Do. 


Coconino. 
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Table 16.—Principal producers —Continued 


Commodity and company 


Quartz: Hemphill Brothers, Ine 
Salt: Southwest Salt o 


e and gravel: Arizona Silica Sand 


Silica flux: 
Copper Hill Mine 


Denning Mining to 
Gilbert Construction Co- 


Little Hill Mines, Ine 
MeFarland-Hullinger 
Gordon Wainwright- Contractor 
O. Brice Willis 
Stone: 
Dunbar Stone 0o 
Valley Stone Supplies 
Western States Stone C0 


1 Also lime. 

2 Also molybdenum. 

3 Also silver. 

*Also molybdenum and zinc. 

5 Also clays, diatomite and limestone. ' 


Address 


Box 384 

Kingman, AZ 86401 
x 1237 

Litchfield Park, AZ 
85340 


Box G 
Hayden, AZ 85235 
Box 1325 


Paulden, AZ 86334 
Box 316 
Ashfork, AZ 86220 


Type of activity 


Open pit mine . 
Plant and quarry _________- 


The Mineral Industry of 
Arkansas 


This chapter has been prepared by the Bureau of Mines, U.S. Department of the Interior, 
and the Arkansas Geological Commission, under a Memorandum of Understanding for 
collecting information on all minerals except fuels. 


By Raymond B. Stroud! 


Arkansas’ versatile mineral industry 
accounted for $574.5 million in 1977 as the 
result of production of crude metallic ores, 
industrial minerals and rocks, and mineral 
fuels. This total was about 7% greater than 
that reported in 1976; therefore, a new 
record high was achieved. Production of 
mineral fuels accounted for the major part 
of the State's total mineral value largely 
because of the increasing prices for energy 
minerals. Arkansas ranked 25th in the 
United States in terms of mineral output 
value and led the Nation in production of 
bauxite, bromine, and vanadium. 

Only 5 of the 18 mineral commodities 
produced in Arkansas had lower values 
than those reported in 1976. There was no 
output of phosphate rock. Carbon black, 
elemental sulfur, and gallium were also 
produced in the State, but the value of these 
minerals was not included in the State's 
total. Petroleum again led all others in 
value. Bromine continued to be the most 
significant industrial mineral produced, 
and vanadium oxide was Arkansas' most 
important metallic mineral based on value. 

Mineral fuels, as expected, gained individ- 
ually in value. Petroleum led all others in 
this segment of mineral output as well as 
Statewide in value. Crude oil output was the 
highest level since 1967, exceeding 20 mil- 
lion barrels; value of the commodity at 
$200.6 million far exceeded all others. Bitu- 
minous coal output and value in 1977 in- 
creased 5% and 11% respectively. Natural 


gas and natural gas liquids comprised the 
remaining energy minerals produced in the 
State. Although the volume of natural gas 
production was lower, the value was higher 
than in 1976; natural gas liquids volume 
decreased but value increased about one- 
third. 

The Arkansas bromine industry account- 
ed for more than 8096 of the Nation's supply 
of bromine, and the commodity was the 
State's second most significant mineral in 
value terms. Other industrial minerals - 
clays, including kaolin, lime, cement, stone, 
barite, sand and gravel, soapstone, gypsum, 
natural abrasives and tripoli - were also 
important mineral commodities. 

Gem stones including diamond were pro- 
duced at about the same level as in 1976. 
Quartz crystals, aggregating about 606,000 
pounds, were used mainly to produce syn- 
thetic quartz for electronic applicrtions. 

Bauxite, alumina, and aluminum produc- 
tion comprised a substantial part of the 
metals industry in Arkansas. Gallium pro- 
duced in conjunction with conversion of 
bauxite to alumina was also significant. The 
State’s vanadium oxide output was at a 
reduced level but Arkansas continued as 
the leading vanadium-producing State in 
the Nation. Scattered exploration for zinc 
minerals continued in north Arkansas. 

Trends and Developments.—Construc- 
tion of two coal-fired, 700 megawatt, electric 
generation units at Redfield, Jefferson 
County, was resumed in June 1977, follow- 
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ing a nearly 2 year recess. Arkansas Power 
& Light Co., the builder of this new oper- 
ation, secured an increase in retail rates 
from the Arkansas Public Service Commis- 
sion (PSC) and made other financial ar- 
rangements which allowed construction to 
resume. The $578 million project will con- 
sume about 5 million tons of Wyoming coal 
annually to fuel the plant that is rated at 
1,400 megawatts. Unit 1 of the facility is 
scheduled to start up in 1980. The utility 
company, largest producer of electric power 
in the State, continued construction activi- 
ties at unit 2, a 912-megawatt generating 
plant at its Nuclear One Station at Russell- 
ville. The nuclear-powered plant will have 
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an installed capacity of about 1,760 mega- 
watts when both units of the plant are fully 
operational. The second unit was scheduled 
for complete operation by yearend 1978. 
Unit 1 of this facility has operated since 
December 1974 and had generated, to year- 
end 1977, 13.6 million megawatts of electri- 
city resulting in an estimated saving of 22 
million barrels of fuel oil. In December 
1977, the utility company applied for a 
permit from the Arkansas PSC for construc- 
tion of a two-unit, 1,400-megawatt plant to 
be built at Newark, Independence County. 
This facility, estimated to cost $672 million, 
would be similar to the Redfield units. Coal 
from Wyoming would be used for fuel. 


Table 1.—Mineral production in Arkansas! 


1976 1977 
Mineral : Value . Value 
Quantity (thousands) Quantity (thousands) 
Abrasives, whetstones __________________- short tons 497 $264 W W 
Büuxie. ß enis thousand long tons. . 1,667 24,481 1,676 $24,851 
eV MADE NERO EET thousand short tons 1,047 8,396 988 5,401 
Coal (bituminous) JJ. ta tah ĩ 8 do. _ __ 534 19,310 21,431 
Gem stones NA 85 NA 85 
Lime- ses ð⁵ m ³¾ A 8 thousand short tons 182 4,900 152 4,552 
Natural gas million cubic feet. 109,533 58,052 104,096 60,896 
Natural gas liquids: 
Natural gasoline and cycle 
products _____________ thousand 42-gallon barrels. . 203 1,422 
555 5,152 
LP COSC Bf r. AAA oe do— 408 2, 440 
Petroleum (crude) ) do____ 18,097 174,636 20,202 200,606 
cei) and gra vel thousand short tons 214, 736 225,848 16,110 36,091 
tone: f 
F oA IL LA de do_ _ __ 17,701 39,713 18,310 45,448 
x oy Dies a do- W W 13 368 
Combined value of barite, bromine, cement (masonry and 
portland), gypsum, p phosphate rock (1976), soapstone, sand 
and gravel (industrial, 1 Es pos vanadium, and 
values indicated by symbol VL XX 1182,80 XX 169,582 
JJ ³ðV/ é ———— RC XX "537,027 XX 574,469 
Total 1967 constant dollars XX 275,656 XX P283,558 
PPrelimi "Revised. NA Not available. W Withheld to avoid disclosing company propietary data; value 


included i in “Combined value” figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes industrial sand and gravel; value included in “Combined value” figure. 


Southwestern Electric Power Co. (SWEP- 
CO) and Arkansas Electric Cooperative 
Corp. (AECC), as partners, continued con- 
struction of a coal-fired steam electric plant 
at Gentry. This $101 million plant was 
scheduled for operation in 1978 and was to 
have an installed capacity of 528 mega- 
watts. Wyoming coal would be used as fuel 
at an annual rate of 1.75 million tons. 

Reports by the U.S. Army Corps of Engi- 
neers indicated a total of 9.1 million tons of 
commodity shipments on the Arkansas 
River Waterways System. The tonnage was 
a 44% increase over that of 1976 and 


established a new record high. Shipments of 
minerals, mineral products, and chemicals 
comprised 83.4% of the total tonnage 
barged in 1977. Sand and gravel led with 2.7 
million tons, followed by petroleum prod- 
ucts with 1.9 million tons, and bauxite with 
0.6 million tons. The bauxite was destined 
for use by the Arkansas mineral industry. 
About 600,000 tons of coal was shipped 
downstream to markets out of State. 

The Arkansas Industrial Development 
Commission reported that 5,258 new jobs 
were created in the State in fiscal year 1976- 
77, an increase of about 550 jobs over the 
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previous year. New plants and expansions 
to other manufacturing industries account- 
ed for the employment rise. More than $102 
million in capital investment was recorded. 

The Arkansas State Chamber of Com- 
merce reported in its 27th Annual Invento- 
ry of Industrial Growth that nearly $1 
billion was spent for business and industrial 
purposes in the State in 1977, a new record 
high. Expenditures for utilities, transporta- 
tion, communications, and cooperatives to- 
taled $413.3 million. Industries in the State 
included Nekoosa Edwards Papers, Inc., 
which announced a $175 million expansion 
program; International Paper Co., which 
proposed to spend $30 million for a new 
forest products facility; and Reynolds Met- 
als Co., which planned a $39 million expan- 
sion. About 40 new plants would utilize 
minerals and mineral products. Other well- 
known mineral industries that announced 
expansions were The Dow Chemical Co., 
Ethyl Corp., and Velsicol Chemical Corp. - 
all bromine producers - and Acme Brick Co. 
and Sheridan White Rock Co. Investments 
by these companies were to exceed $45 
million. 

In 1977, Allied Chemical Corp. purchased 
the agricultural fertilizer plant of Gardinier 
Big River, Inc., at Helena. The Helena plant 
produces anhydrous ammonia and sulfuric 
and phosphoric acids. Gardinier purchased 
the facility in 1974 from Arkla Chemical 
Corp., a subsidiary of Arkansas Louisiana 
Gas Co. 

The Gould battery manufacturing plant 
at Fort Smith signed a $40 million contract 
with Western Electric Co., Inc. to provide a 
new long-life battery for use in the tele- 
phone communications system. The 335- 
pound batteries will have a life expectancy 
of between 30 and 100 years and will re- 
place conventional cells that normally last 
about 15 years. 

Rangaire Corp. announced plans for in- 
stallation of a new lime kiln 287 feet long 
and 9.5 feet in diameter at its Batesville 
White Lime plant in Independence County. 
The new kiln, to be completed for operation 
in 1979, will be equipped to burn coal. The 
capacity of the kiln will be approximately 
350 tons of quicklime per day. 

Great Lakes Carbon Corp. planned to 
build a $20.5 million plant near Denning in 
Franklin County to manufacture carbon 
electrodes used in steelmaking. The plant 
was tentatively scheduled for operation in 
March 1979. 

The U.S. Army Corps of Engineers held 


the groundbreaking for the Calion Lock and 
Dam on the Ouachita River-Black River 
Navigation System. The Calion project is 
the last of four projects on the System that 
will create a 330-mile-long, 9-foot-deep chan- 
nel. The present navigation channel is 6.5 
feet deep, and the increased depth will 
significantly increase freight haulage. 
About 1 million tons of commodities is now 
transported by barge annually, and it is 
anticipated that, when the project is com- 
pleted in 1982, 3 to 3.5 million tons of 
materials will be moved annually. The con- 
tract for the Felsenthal Lock and Dam was 
let in August of 1977; this part of the 
navigation system works was scheduled for 
completion in 1981. 

The State of Arkansas received about 
$82,000 from the Federal Government as 
the State’s share of earnings from royalties 
paid on mineral producton from Federal 
lands in 1977. In all, the State was to 
receive nearly $3 million in Federal funds 
from timber fees and other fees paid for the 
use of Federal lands in the State. 

The State Pollution Control and Ecology 
Department (PCE) has administered Arkan- 
sas’ mined-land reclamation act that be- 
came effective July 1, 1971. The law was 
amended by the State legislature in 1977, 
changing certain regulations related to the 
permit system, payments of registration 
fees, and bounding requirements. In addi- 
tion, all sand and gravel producers are now 
required to obtain permits. The State also 
opted to begin enforcement of new Federal 
laws on reclamation that pertain to coal 
mining operations. At yearend, the State 
was preparing plans for this endeavor. Un- 
der the State permit system, 201 permits 
have been issued since 1971 to 62 mining 
companies. From inception of the permit 
system to the end of fiscal year (FY) 1978, 
about 500 acres of mined land has been 
reclaimed satisfactorily, and reclamation 
was in progress on about 2,000 acres. Since 
1971, permit fees for 5,171 acres have been 
collected; bond and escrow agreements total 
about $3,775,000. In FY 1978, 41 permits 
were issued covering 935 acres for mining 
various mineral commodities. 

PCE issued 16 permits to the mineral 
industry to install air pollution control 
equipment at an estimated cost of $4.16 
million in FY 1978. The department also 
issued eight permits to the mineral industry 
to install water pollution control equipment 
at an estimated cost of $2.9 million. 

The Governor of Arkansas issued an exec- 
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utive order in 1977 that required all Arkan- 
sas counties and the cities therein to devel- 
op cooperative solid-waste management 
plans. The order was issued in compliance 
with the Federal Resource and Recovery 
Act of 1976. Counties may group together to 
form a solid-waste management plan that 
provides for disposal of sewage- and water- 
treatment sludge; industrial, agricultural, 
and mining wastes; and urban refuse. The 
counties must develop the plans in order to 
be eligible for solid-waste control funds 
available from the U.S. Environmental Pro- 
tection Agency. The Federal law requires 
that all open dumps be eliminated by 1983. 
North Little Rock began operation of its 
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$1.5 million solid-waste incinerator plant in 
late 1977. The plant is equipped with a heat 
recovery system to generate 360,000 pounds 
of steam daily, which is then sold to indus- 
try. The incinerator system processes 100 
tons per day of urban waste. 

Federal funding in the amount of $6.3 
million was made available to Blytheville 
Community College to construct an experi- 
mental solar energy system. The project 
will utilize photovoltaic cells to produce 
about 362 kilowatt-hours of electric power 
each 8-hour day. Mississippi County will 
provide $2.5 million to help fund the proj- 
ect. The project was scheduled to be opera- 
tional in 1979. 


Table 2.— Value of mineral production in Arkansas, by county! 


(Thousands) 

County 1976 1977 W 
Ashley_______ ~~ ____~_ $38 $194 Sand and gravel. 
Bartek W 948 Stone. 

Bentoů nn W W Stone, sand and gravel. 
Boone W 661 Do. 
Bradley ~- ------------- W 286 Sand and gravel. 
Calhoun Ww 1,888 Do. 
Carroll!!! W W Stone, sand and gravel. 
ni W W Sand and gravel. 
FGG“ AA W W Stone, sand and gravel. 
%%%%ö”ͤ eee oe 165 42 d and gravel. 
Cleburnee W 513 Stone, sand and gravel. 
Columbia 97, 905 W Bromine. 
Craig FFV 1,324 1,282 — Send and gravel, cl 
n OP ; ; and gravel, clays. 
Crawford W Sand and gravel, stone. 
Crittenden . _ W W Clays, sand and gravel. 
oe Senses ee oe eon eee 277 384 Sand and gravel. 
Della z-as ee Sets W 11 Do. 
Desha _________-_---- i: W Do. 
3 el Be 310 324 Do. 
Faulkner W W Stone, sand and gravel. 
ITT ͤͥ AA W W Sand and gravel. 
Fulton. 8 W W Sand and gravel, stone. 
Garland... W W Vanadium, abrasives, stone, sand and gravel. 
“CC 632 415 Sand and gravel. 
CCC 323 343 Do. 
Hempstead ~- ---------- W W Sand and gravel, clays. 
Hot Spring 1,917 Stone, sand and gravel, clays, barite, abrasives. 
Howard 16.277 19,325 Cement, gypsum, stone, sand and gravel. 
nce pendence 5 W Stone, lime, sand and gravel. 
"PCM 1,065 6,875 Sand and gravel, stone. 
Jackson ______________ 284 92 Sand and gravel. 
Jefferson n 95 W Do. 
Johnsoeoe 12,669 W Sand and gravel, clays, stone. 
Lafayette W 862 Sand and gravel. 
Lawrence ee 1.931 3,004 Stone, sand and gravel. 
Boe ee he E 37 Sand and gravel. 
Lincoln: 172 544 Sand and gravel. 
Little River 31.286 34,032 Cement, stone, sand and gravel, clays. 
se ca edu M EE W Sand and gravel, stone. 
Lonoke ------------—- W W Stone, clays. 
Madison W W Stone, sand and gravel. 
Marion 765 671 Sand and gravel, stone. 
Miller 2 ee 18,000 2,133 Sand and gravel. 
Mississippi ____________ 1 16 Do. 
Monroee W W Do. 
Montgomery - r W W X Barite, stone, sand and gravel. 
Nevada ______________ W 712 Sand and gravel. 
Newton n 6 W Stone, sand and gravel. 
Ouachita .. W 1,852 Sand and gravel. 
Peny ge 8 W 349 Stone. 
Philli ss 182 81 Sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Arkansas, by county! —Continued 


(Thousands) 
County 1976 1977 I 
Pikë m A é W W Sand and gravel, gypsum, abrasives. 
Poinsett ____.____-____ _ $745 $537 Sand and gravel. 
S!! 324 212 Do. 
Pope: 2 cl ies W W Sand and gravel, stone. 
Pulaski iA W W Stone, clays, sand and gravel, bauxite. 
Randolph ____________~- W 18 Sand and gravel. 
St. Francis ---_-------- 899 1,046 Do. 
Saline 26,563 26,911 Bauxite, lime, sand and gravel, stone, soapstone, clays. 
Sear ey W W Stone, sand and gravel. 
Sebastians 21,266 W Stone, sand and gravel, clays. 
Sevier _______________ 397 366 Sand and gravel. 
Shars‚d 318 38 Do. 
Sosse 8 W W Stone, sand and gravel. 
Union W W Bromine, sand and gravel. 
Van Buren W W Stone, sand and gravel. 
Washington W W Do. 
White W W Do. 
Woo druf!!! W W Sand and gravel. 
Yell oce 640 Do. 
Undistributed?__________ 1294, 818 466,222 
Total® ~.________ 537,027 574,469 


"Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1 Arkansas, Cleveland, Prairie and Scott Counties were not listed because no production was reported. 

Taua value of petroleum, natural gas, natural gas liquids, and coal for 1977, gem stones, and values indicated by 
sym . 

3Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Arkansas business activity 
1976 19778 Change 


percent 
Employment and labor force, annual average: 
otal civilian labor force ________.__..____________ thousands 873.0 915.0 +48 
Unemploymenhtttt᷑ũtlllnn ee do____ 62.0 60.0 3.2 
. (nonagricultural): 

Ing eco e toc cum E ee ts do... 4.6 4.5 -2.2 
Manufacturing ----------------------—----—-—-—-———- do... 195.1 209.1 +7.2 
Contract construction do— 34.5 37.1 +7.5 
Transportation and public utilities do... 37.5 38.1 +1.6 
Wholesale and retail traſl/ſddſdaee ~~ _ Le do- 141.7 149.3 +5.4 
Finance, insurance, real estate do. .. 21.9 29.2 4-47 
SS ³˙˙ A d E ecd Lue set do... 93.4 97.3 +4.2 
Governments. ˙WjeiA... ⁰ ũ·ůdͥ ͥ ²˙ et re ee 8 do- 125.3 128.1 +2.2 

Total nonagricultural employment do... 660.0 692.1 +49 

Personal income: 
fe: | Ee de ]Cͥͥõ(00yſß dd A eM AD Le millions $10,422 $11,878 +14.0 
Percapin. 2222 5o Add y T $4,923 $5,540 +12.5 
Construction activity: 
Number of private and public residential units authorized |... 8,818 11,294 +28.1 
Value of nonresidential construetikc¶t nns millions $110.4 $120.2 +8.9 
Value of State road contract awards do- $139.0 $170.0 +22.3 
Shipments of portland and masonry cement to and within 
thë State - -ananin i et St thousand short tons_ _ 954 1,006 +5.4 
Mineral production value: 
Total crude mineral value ____________________-____ millions $537.0 $574.5 +7.0 
Value per capita, resident population $255 $268 +5.1 
Value per square mill $10,113 $10,818 +7.0 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Arkansas: Value of petroleum and total value of 
mineral production in Arkansas. 


Arkansas residential construction con- 
tracts increased to $733.9 million in 1977, a 
49.4% gain over 1976. Nonresidential con- 
struction contracts totaled $265.7 million, 
down 6.5% from comparable data of 1976. 
Personal income in Arkansas was placed at 
$11.9 billion, according to data supplied by 


the University of Arkansas, Bureau of Busi- 
ness and Economic Research. 

Fertilizer use in Arkansas increased 10% 
to 787,358 tons during the crop year ending 
June 30, 1977, as announced by the Arkan- 
sas Crop and Livestock Reporting Service. 
Mixed fertilizer use increased by about 8% 
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to 431,400 tons, and direct application ma- 
terial totaled 356,000 tons, an increase of 
about 41,000 tons over that applied in 1976. 
Employment.—The Employment Securi- 
ty Division, Arkansas Labor Department, 
reported that the mineral industry payroll 
totaled $66.4 million for 4,805 workers em- 
ployed in mining activities in 1977. Total 
wages increased nearly 16% over compara- 
ble data for 1976. In 1977, workers in coal 
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mining received an average of $396.70 per 
week; workers engaged in oil and gas ex- 
traction received an average of $267.19 per 
week; and, 2,121 metallic and industrial 
minerals workers received an average of 
$240.67 per week. The average weekly wage 
of all workers was $265.67. Mining con- 
tinued to rank third in the State in terms of 
weekly wages paid to all classes of workers. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


The total value for mineral fuels (petrole- 
um, natural gas, bituminous coal, and natu- 
ral gas liquids) was $288.1 million, about 
$32 million greater than that reported in 
1976. Petroleum output at 20.2 million bar- 
rels was at its highest point since 1967 and 
continued its dominance in value over any 
other minerals produced in Arkansas. The 
second consecutive yearly increase was at- 
tributable to higher prices for oil. Natural 
gas output was valued at $60.9 million, 
establishing a new record high, but output 
was about 5.0 billion cubic feet lower than 
in 1976. Production of natural gas liquids 
was lower in 1977, but value increased 
substantially. 

Lignite was prominent in the energy 
sector in 1977, as widespread exploration 
and development drilling was continued by 
three major companies. Carter Coal Co., a 
subsidiary of Exxon Corp.; Phillips Coal Co., 
a subsidiary of Phillips Petroleum Co.; and 
General Crude Oil Co., a subsidiary of 
International Paper Co. and Shell Oil Co. 
announced major reserves of lignite. Some 
deposits exceed 150 million tons. The poten- 
tial use of lignite as a fuel for steam electric 
generation became increasingly apparent as 
substantial deposits sufficient to fuel elec- 
tric generating facilities were delineated by 
drilling. Research studies related to lique- 
faction and gasification of lignite appeared 
to be encouraging. The Arkansas Geological 
Commission continued a major study de- 
signed to determine the extent, quality, and 
geological characteristics of lignite in the 
State. A preliminary report by the State 
agency indicated that lignite resources ap- 
proach 13.5 billion tons in Arkansas. Arkan- 
sas lignite was expected to be used as fuel 
for electric power generation. The Arkansas 
Oil and Gas Commission issued its annual 


report for 1977, detailing information on oil 
and gas activities, production, and reserves. 


NONMETALS 


Abrasive Stone.—Eight mineral produc- 
ers reported production of natural abrasive 
materials in 1977. Arkansas novaculite, 
used for whetstone or oilstone manufacture 
was mined in three counties and tripoli was 
produced in one county. Garland County 
accounted for most of the quantity and 
value of abrasive stone. 

Barite.—Production of crude barite ore 
was again recorded in Montgomery County 
from the Dempsey Cogburn deposit by 
Baroid Division NL Industries, Inc. The ore 
was treated at the company flotation plant 
in Hot Spring County. Milchem, Inc. began 
exploration and evaluation of other barite 
deposits in the Fancy Hill District in Mont- 
gomery County. Preliminary information 
suggests that a new major barite operation 
in Arkansas may result. The Milwhite Co. 
continued production of ground barite at its 
plant in Saline County. All of the barite 
produced in the State was used in the 
manufacture of drilling muds. 

Bromine.—Five companies produced ele- 
mental bromine in 1977. Total production 
was lower than the 1976 total and corre- 
sponding value decreased. Arkansas re- 
mained the leading State in domestic pro- 
duction not only in elemental bromine but 
in brominated compounds that found wide 
application. The pesticide dibromochloro- 
propane was found to be a possible cause of 
sterility in plant workers where the com- 
pound was made. Two companies, Dow 
Chemical and Velsicol, were involved in the 
compounding of the chemical either in Ar- 
kansas or at out-of-State locations. Chemi- 
cal companies in other States also produced 
the pesticide. Arkansas producers stopped 
production of the pesticide and acted to 
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limit use of the compound. The chemical 
had been widely used since 1955 as an agent 
to kill roundworm nematodes in plant root 
systems. 

Legislation proposed by a Governor- 
appointed brine study committee was re- 
ferred to a joint House-Senate interim com- 
mittee for further study. The legislation 
would change royalty rates that determine 
the amount of money paid landowners by 
bromine producers, and would bring brine- 
producing companies under jurisdiction of 
the Arkansas Oil and Gas Commission. 
Further action by the Arkansas Legislature 
was postponed indefinitely. 

More than half the bromine output was 
utilized in compounding ethylene dibromide 
used in making leaded gasoline. Ethyl bro- 
mide, methyl bromide, and hydrobromic 
acid were also produced in significant quan- 
tities by Arkansas' bromine industry. Over 
one-half of the world's supply of bromine 
was produced in Arkansas. 

Cement.—Larger volumes of both port- 
land and masonry cements were marketed 
in 1977 than in 1976, and attendant values 
increased more than 10% compared with 
combined value reported in 1976. Ideal Ba- 
Sic Industries, Inc. and Arkansas Cement 
Corp. used limestone (chalk), clay, sand, 
gypsum, and iron oxides in making cement. 
The major fuel used continued to be natural 
gas, but both plants have facilities to burn 
coal to fire the cement kilns. Ready-mix 
concrete companies, building contractors, 
concrete products users, and highway con- 
struction provided major markets for the 
cement. 

Clays.—Clays of various classifications 
were produced in 10 counties. Eleven com- 
panies were involved in clay mining and 
clay products manufacturing. Total clay 
output, including kaolin, declined about 
6%, but combined value of clays increased 
5995 in 1977. Hot Spring, Crittenden, 
Lonoke, and Pulaski Counties accounted for 
the major share of clay output in the State. 
More than half of the clay produced was 
used in facebrick manufacturing; other 
uses included refractory brick, high alumi- 
num refractory products, lightweight aggre- 
gates, and cement manufacture. 

Gem Stones.—More than 90,000 people 
visited Arkansas Crater of Diamonds State 
Park, where at least 370 diamonds were 
reportedly found according to State Parks 
and Tourism officials. Most of the diamonds 
found were well under one carat in weight, 
but some were as large as one-to-four-carats 
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and were of excellent quality. The largest 
diamond found in recent years was a 16- 
carat, 37-point, clear-white stone found in 
1975. 

Wavellite, jasper, and quartz crystals 
were produced and sold as mineral speci- 
mens, and amateurs and prospectors re- 
ported finds of these minerals and rocks as 
well as gypsum and zinc. More that 500,000 
pounds of quartz crystal was mined and 
used in synthesizing quartz used in elec- 
tronic applications. 

Gypsum.—Two companies accounted for 
all of Arkansas’ gypsum output, which 
again increased significantly in 1977. Value 
increased more than 70% above that of 
1976. Market improvements in building, 
construction, and cement manufacture 
accounted for the increase. Much of the 
gypsum used in cement manufacture was 
supplied by Arkansas Gypsum Co. in Pike 
County. Weyerhaeuser Co. continued oper- 
ation of its mine and gypsum wallboard 
plant in Howard County. Temple Gypsum 
Inc., using crude gypsum mined in Oklaho- 
ma, manufactured wallboard at its West 
Memphis plant. 

Lime.—Rangaire Corp. in Independence 
County announced plans to expand lime 
production and to convert from natural gas 
to coal as a fuel source. The company 
produced quicklime and hydrated lime near 
Batesville for the paper and pulp industries 
and for soil stablization, water purification, 
and other uses. Aluminum Company of 
America (Alcoa) and Reynolds Metals Co. 
produced quicklime at their alumina plants 
in Saline County. Both companies used 
limestone that was mined in Izard County. 
Total lime output in the State decreased 
about 16.5%, and value declined 7% from 
comparable data reported in 1976. Arkansas 
industries provided major markets but sub- 
stantial shipments were made to Louisiana, 
Tennessee and other States. 

Sand and Gravel.—Production of sand 
and gravel was about 1.4 million tons 
greater in 1977 than in 1976. Value was just 
over $36.0 million. Sand and gravel output 
was reported from 67 counties. The five 
leading counties, ranked in order of produc- 
tion were Pulaski, Crawford, Miller, Cal- 
houn, and Quachita. Craighead and Cal- 
houn Counties led in number of operating 
sand and gravel mines. Sand and gravel 
ranked sixth in the State in terms of miner- 
al value. Eleven Arkansas counties reported 
outputs in excess of 500,000 tons each, 
signifying the diverse geologic environ- 
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ments and wide geographic distribution. 
Most of the output was used in concrete 
aggregate for all types of building and 
construction. Arkansas State Highway and 
Transportation Department provides the 
largest single market in the State. Asphal- 
tic concrete production and sand and gravel 
used in roadbase construction and as cover- 
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ings accounted for about 6.9 million tons of 
output. Fill and concrete products were also 
important markets. 

Silica sand was produced in Izard County 
for the 57th consecutive year by Silica 
Products Co. Most of the industrial sand 
output in the State came from this oper- 
ation. 


Table 4.—Arkansas: Sand and gravel sold or used by producers, by use 


W Withheld to avoid disclosing company proprietary data. 


1977 

Quantity Value 
(thousand short tons) (thousands) Value per ton 
5,917 $10,416 $1.76 
9,650 19,481 2.02 
15,567 29,897 1.92 
W W W 
W W W 
543 6,194 11.41 
16,110 36,091 9 94 


Table 5.—Arkansas: Sand and gravel sold or used, by major use category 


Use 


Soapstone (Talc).—The Milwhite Co., 
Inc. produced soapstone in Saline County 
for the 27th consecutive year. Output of 
ground soapstone sold for use as dusting 
agents for roofing and rubber goods was 
lower than that reported in 1976. 

Stone.—Stone output consisted of chalk, 
limestone, dolomite, nepheline syenite (clas- 
sified as granite), slate, novaculite, sand- 
stone, and dimension stone. The output and 
value of dimension sandstone decreased 
sharply. Fair Stone Co., Inc., Logan County 
Building Stone Co., Sunset Stone Co., and 
Orin McBride Masonry Stone Co. quarried 
sandstone that provided sawed (cut) build- 
ing stone, rough dimension sandstone, and 
broken stone for other uses. Output was 
13,350 tons valued at $360,000. 

Crushed stone production from 34 coun- 


1977 
Quantity Value 

(thousand short tons) (thousands) Value per ton 
6,526 $13,977 $2.14 

651 462 2.24 

2,287 068 2.22 

4,627 7,614 1.65 

1,174 1 83 1 1.13 

301 445 1.48 

15,567 29, 897 1.92 


ties in the State represented a host of stone 
types. Thirty-six companies operated 71 
quarries for roadbase aggregate, concrete 
aggregate and roadstone, cement manufac- 
ture, roofing granules, and other uses. Out- 
put increased about 3% to 18.3 million tons 
valued at $45.4 million. Leading producers 
included McGeorge Contracting Co., Ash- 
land Oil Inc. (Arkhola Sand & Gravel Co.), 
and Minnesota Mining & Manufacturing 
Co. 

Arkansas ranked second in the country in 
crushed sandstone output, third in crushed 
slate, and fifth in production of crushed 
granite (nepheline syenite). The five leading 
counties were Pulaski (nepheline syenite), 
Little River (chalk), Lawrence (limestone), 
Independence (limestone), and Washington 
(limestone). Stone output in Pulaski County 
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far outranked all other counties in the 
State. 

The State’s sandstone was produced prin- 
cipally in Crawford, Sebastian, Clark, 
Faulkner, and Lonoke Counties. This stone 
was used in virtually all markets except as 
a cement raw material. 

Nepheline syenite (classified as granite) 
was produced only in Pulaski County. In 
addition to its principal use as aggregate, 
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much of the stone was used in making 
roofing granules. 

Limestone was produced in 13 counties. 
Chalk was mined in Little River and 
Howard Counties for cement manufacture. 

Slate was mined in Montgomery and 
Saline Counties, novaculite in Garland and 
Hot Spring Counties, and dolomite in Bax- 
ter County. 


Table 6. Arkansas: Crushed stone sold or used, by use 
(Thousand short tons and thousand dollars) 


Dense-graded roadbase stonnn) e .- 
Noadstoo ett eee eee 
Cement 5 JJ. 8 


Bituminous 


Riprap and jetty stane PO E E E 8 
goong granules eee ee RE 

ncrete j^ MT eee ee ea et E 
Railroad ballast Anon OTT Rer CHER 
Agricultural limestone --—--—------------------- 
Surface treatment aggregate . - - - -+ ----—-------——-- 
Filter stone -acae hr y ed 


1976 1977 
Quantity Value Quantity Value 
e OT 3,414 6,876 4,076 8,623 
Se oen 3,033 6,186 2,808 6,574 
333 1.812 2,318 W W 
Mer 1,731 1,121 1,786 8,464 
tete ,166 2,293 1,530 9,242 
8 1,300 2,904 1,463 3,947 
eee 1,663 3,318 ,096 2,490 
TE 1,159 2,261 988 2,223 
D a 544 1,379 568 1,618 
3 328 822 325 974 
5 W W 44 116 
RECS 1,550 3,636 3,627 7,175 
ORO 17,701 39,713 18,310 45,448 


W Withheld to avoid disclosing company proprietary data; included with Other uses. 
Includes limestone, syenite, sandstone, slate, and miscellaneous stone. 
2Includes stone used for flux stone, fill, lime manufacture, asphalt filler, mineral food, soil conditioning, slate flour, 
paper manufacture, ie pues manufacture, refractory Stone, abrasives, other filler, ferrosilicon (1976), other uses, and uses 
in 


ted by symbo 


Data may not add to totals shown because of independent rounding. 


Sulfur (Recovered Elemental).—The 
Ethyl Corp. and Phillips Petroleum Co. 
were the only companies to report recovery 
of sulfur in south Arkansas. Ethyl Corp., 
through operation of its sulfur recovery 
unit, stripped sulfur from bromine-bearing 
brines in Columbia County largely in an 
effort to control pollution. Phillips Petrole- 
um Co. treated sour natural gas at its gas- 
Cleaning plant in the McKamie-Patton 
Field in Union County. Total production of 
recovered sulfur in Arkansas increased in 
1977, but value of the output declined. 

Vermiculite.—W.R. Grace & Co. in Pulas- 
ki County and Strong-Lite Products in Jef- 
ferson County continued production of exfo- 
liated vermiculite from raw materials 
shipped into the State. The products were 
used as concrete and plaster aggregate, 
loose fill and block insulation, for horticul- 
ture purposes and soil conditioning, pre- 
mixes, and other applications. Strong-Lite 
products also processed perlite, a volcanic 
glass, to manufacture material used in hor- 
ticulture and cryogenic applicatons. 


METALS 


Bauxite, the principal domestic source of 
aluminum, and vanadiferous clays com- 
prised the chief metallic commodities pro- 
duced in the State. A substantial quantity 
of gallium metal was extracted in connec- 
tion with bauxite conversion to alumina at 
one plant. Exploration for zinc and lead 
continued in north Arkansas and uranium 
potentials were studied in south Arkansas. 

Aluminum.—Production of aluminum in- 
creased in Arkansas in 1977, as Reynolds 
Metals Co. operated company aluminum 
reduction plants at Jones Mills in Hot 
Spring County and Gum Springs in Clark 
County on a rated-capacity basis. Reynolds 
also continued operation of its wire and 
cable plant at Jones Mills and announced 
plans to expand the plant facilities. As part 
of the expansion project, the company will 
manufacture steel-supported aluminum 
conductors. The company also announced 
plans to construct a new $39 million contin- 
uous casting and cold-rolling mill to pro- 
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duce sheet aluminum that will be processed 
to foil wrap at other Reynolds operations. 
Molten aluminum from the Jones Mills 
reduction plant will furnish the feedstock 
for the casting and rolling mill. About 140 
million pounds of foil stock will be produced 
annually. The plant is scheduled for oper- 
ation in 1980. The continuous casting pro- 
cess will permit an energy savings of about 
32% annually. 

The Aluminum Company of America (Al- 
coa) and Reynolds Metals Co. continued 
production of alumina at their plants in 
Saline County. Outputs at both plants were 
near capacity. Plant products included alu- 
mina chemicals and alumina feedstock for 
metal reduction operations. 
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Bauxite.—Arkansas again led the three 
States in the Nation that produced bauxite 
with about 84.6% of the total production. 
Reynolds Mining Co., Alcoa, and American 
Cyanamid Co. reported bauxite production 
in 1977. Processing plants producing alumi- 
na, alumina chemicals, and activated and 
calcined bauxite were operated by Alcoa, 
Reynolds Metals, American Cyanamid, 
Porocel Corp. and Stauffer Chemical Co. 
Reynolds Metals continued to import baux- 
ite from foreign sources to blend with do- 
mestic ore. The companies mining bauxite 
continued mined-land reclamation projects 
and operation of waste-water treatment 
plants. 


Table 7.—Arkansas: Mine production of bauxite and shipments from mines 
and processing plants to consumers in the United States 


(Thousand long tons and thousand dollars) 


Shipments from mines and 


- Mine production processing plants to consumers 
ear 
Dry As Dry 
Crude equivalent Value shipped equivalent Value' 

ͤĩẽ5bij2 ͤ j ] 8 2,040 1,686 23,884 2,076 1,780 26,708 
1914 m . 8 2,098 1,731 23,597 2,130 1,810 26,131 
7; E E 1,862 1,543 22,956 1,883 1,599 125,412 
I ³·¹ 1A n 2,013 1,667 24,481 2,035 1,728 580 
ry EDDIE 2,016 1,676 24,891 1,933 1,657 26,932 


v . 
1Computed from selling prices and values assigned by producers and from estimates by the Bureau of Mines. 


Vanadium.—Production of vanadiferous 
clays and related materials was continued 
by Union Carbide Corp. at its vanadium 
oxide mine/mill complex in Garland Coun- 
ty. The level of production decreased signifi- 
cantly because of the decline in demand for 
the company product, a ferrovanadium al- 
loy used in steelmaking. Although output 
diminished, the Arkansas operation con- 
tinued to lead in the United States as the 
principal source of vanadium oxide. The 


company announced in November that the 
operation would cease for an indefinite 
period. It was expected that mine and mill 
operations would stop at the end of the first 
quarter of 1978, but operations were antici- 
pated to resume in the latter part of 1978 or 
early 1979. 


1State Liaison Officer, Bureau of Mines, Little Rock, 
Ark. 


Table 8.—Principal producers 


Commodity and company Address Type of activity County 

Abrasives: 

Malvern Minerals COo _ Box 1246 Mine Garland. 

Hot Springs AR 71901 

e S eee Littleton, NH 03561 xcd ud ac cs ce Do. 

rite: 

NL Industries, Ie Box 1675 7 Aelia Hot Spring. 

| Houston, TX 77001 
Bauxite: 

Aluminum Company of America! 1501 Alcoa Bldg. c as ets Saline. 


Pittsburgh, PA 15219 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company 
Bauxite —Continued 


American Cyanamid Co 
Reynolds Metals Co. 


Bromine: 
Arkansas Chemicals, Ine _ _ _ _ 


The Dow Chemical Co 
Ethyl Corp.? 


Great Lakes Chemical Cord 


Velsicol Chemical Cor 


Carbon black: 
Cities Service co 


Cement: 
Arkansas Cement Corp.‘ _ _ _ _ _ _ 
Ideal Basic Industries, Inc.“ 


Clays: 
Acme Brick Co . 


eae Lightweight Aggregate 
rp. 
"e Dickey Clay Manufacturing 


Coal: 
Crown Construction Co., Ine 
Garland Coal & Mining Co 
Peobody Coal Co 
Sugarloaf Mining Co 


Pirler refineries: 
Berry Petroleum Co_________ 
Cross Oil & Refining Co. 
of Arkansas. 
Lion Oil Cod 


Roofin nules: 
Bird & Son, Ine on eue 
Mi eoa Mining & 


Manufacturing Co.5 
Sand and gravel: 
Arkhola Sand & Gravel Coo 
Gifford-Hill & Co., Ine 
Jeffrey Sand Co., Ine 
ne: 
Arkhola Sand & Gravel Coo 


Freshour Construction Co 


Ben M. Hogan Co., Ine 
McClinton Brothers Co 


McGeorge Contracting Co |... 
Midwest Lime Co 
Minnesota Mining & 
Manufacturing Co. 
Talc and soapstone: 
The MilwhiteCo,Inc5 |.  .. 
Vanadium: 


Union Carbide Cor 


See footnotes at end of table. 


Address 


Berdan Ave. 
Wayne, NJ 07470 
Box 398 

Bauxite, AR 72011 


Route 6, Box 98 
El Dorado, AR 71730 


Midland, MI 4864000 


451 Florida St. 
Baton Rouge, LA 70801 
Box 2200 


West Lafayette, IN 47901 


352 East Ohio St. 
Chicago, IL 60611 


3200 West Market St. 
Akron, OH 44313 


Foreman, AR 71838 


420 Ideal Cement Bidg. 
Denver, CO 80202 


Box 425 
Fort Worth TX 76101 


El Dorado, AR 71730_ - 
Texarkana, AR 75501 _ _ _ 


Fort Smith, AR 72902 
Fort Smith, AR 72901 _ _ _ 
St. Louis, MO 63102 
Fort Smith, AR 72901 _ _ _ 


Route 4, Box 78 
Nashville, AR 71852 


Box 1311 
Batesville, AR 72501 


Magnolia, AR 71753 


Stamps, AR 71860 


Magnolia, AR 717538 
Smackover, AR 71762 


El Dorado, AR 71730 _ - 


East Walpole, MA 02032 
Little Rock, AR 72203 .. _ 


323 Merchants Bank 
Fort Smith, AR 72901 
Box 47127 

Dallas, TX 75247 


Fort Smith, AR 72901 _ _ _ 


323 Merchants Bank 
Fort Smith, AR 72901 
Box 11 

Sweet Home, AR 72164 
Box 2860 

Little Rock, AR 72203 
Box 1367 

Fayetteville, AR 72701 


Box 248 
Pine Bluff, AR 71601 
Box 608 


x 
Batesville, AR 72501 


Little Rock, AR 72203 .. _ _ 


Box 15038 
Houston, TX 77020 


Route 2, Box 563 
Hot Springs, AR 71901 


Type of activity 


, Lem 


.  —— 


Strip and 
underground mine. 


Mine and plant 


Mine and plant 


Mine and mil! 


Union. 


Columbia. 
Do. 


Union. 


Do. 
Do. 


Little River. 
Howard 


Hot Spring and 
tian. 
Crittenden and 
Lonoke. 
Miller. 


Johnson. 
Franklin. 
Johnson. 
Sebastian. 


Howard. 
Independence. 


Columbia. 
Lafayette. 


Ouachita. 
Union. 


Do. 
Montgomery. 


Crawford. 


Independence. 
Do. 


Saline. 


Garland. 
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Table 8.—Principal producers —Continued 


Commodity and company 


Vermiculite (exfoliated): 
Strong-Lite Products 


1Also lime and cement. 


2Also lime. 


3Also recovered sulfur. 


* Also clays and stone. 
stone. 


Address 


Pine Bluff, AR 71601 


Type of activity 


Plant 


Digitized by Google 


The Mineral Industry of 
California 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the California Department of 
Conservation, Division of Mines and Geology, for the collection of mineral data. 


By John R. McWilliams? 


The total value of all mineral production 
in California in 1977 increased $828 million 
to $4.3 billion, an advance of 24% compared 
with that of 1976. Much of the increase was 
due to the inflationary trend in mineral 
commodity prices during 1977. Production 
of a number of commodities including asbes- 
tos, copper, gold, gypsum, iron ore, lime, 
pumice, carbon dioxide, feldspar, phosphate 
rock, potassium salts, salt, sodium sulfate, 
and natural gas declined in 1977. 

Crude petroleum again was the most 
valuable mineral commodity accounting for 
59% of the total value of all mineral output. 
When natural gas and natural gas liquids 
are included, the value of hydrocarbons 
increases to 69% of the State’s total output. 
Production of crude petroleum increased 24 
million barrels (7%) while its value in- 
creased $550 million (27%). Natural gas 
production declined 42,872 million cubic 
feet (MMCF) (12%) but its value increased 
$81 million (9%). 

Output of other major mineral commodi- 
ties such as portland cement, clays, sand 
and gravel, boron, stone, talc, and diatomite 
all increased. Portland cement, the most 
important mineral commodity after the hy- 
drocarbons, accounted for $406 million or 


9% of the total value of mineral production 
in the State, an increase of $113 million 
over that of 1976. Production of portland 
cement increased 17% to 9 million tons as 
the result of a continued high level of 
construction activity. Sand and gravel, the 
third most important mineral product in 
the State in terms of value, also benefited 
from construction activity. Production of 
sand and gravel increased 13 million tons or 
13% in 1977 to exceed 109 million tons. 
Value of sand and gravel increased 24% or 
$49 million and accounted for 6% of the 
total value of the State’s mineral produc- 
tion. Boron minerals accounted for $236 
million or 6% of the State’s total produc- 
tion, an increase of 28% over that of 1976. 
Petroleum, natural gas, natural gas liquids, 
portland cement, sand and gravel, and bo- 
ron accounted for 90% of the State’s miner- 
al production valued at $3.9 billion. Other 
important mineral commodities in terms of 
value of output included stone, iron ore, 
diatomite, tungsten, magnesium  com- 
pounds, lime, sodium sulfate, asbestos, salt, 
rare earths, clays, potassium salts, and 
sodium carbonate. 'These commodities 
accounted for nearly all of the remaining 
10% of the total mineral value. 
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Ninety-seven percent of the mineral pro- 
duction value is in nonmetallic minerals 
including hydrocarbons, saline salts, and 
gem stones. The principal metallic minerals 
in addition to iron ore and tungsten, are 


Table 1.—Mineral production in California 


Mineral 
Quantity 
Asbestos __________________ ue short tons 78,390 
Boron minerals thousand short tons 1,246 
ment: 
c on i tee EN: do... l 
Portland --------------------——-- do- 7,896 
CIBUS :D: ⅛˙*- Suus v 8886 do- 2,296 
Copper (recoverable content of ores, etc.) . _ short tons 375 
Diatomite thousand short tons. 386 
Gem stones NA 
Gold (recoverable content of ores, etc. troy ounces. _ 10,392 
Gypsum_________________ thousand short tons 1,647 
Iron ore (usable) _ _ _ thousand long tons, gross weight. 3,042 
Lead (recoverable content of ores, etc.)) short tons... 54 
III 8 thousand short tons 638 
Mei; 8 76-pound flasks _ 296 
Natural gaas million cubic feet. 354,334 
Natural gas liquids: 
Natural gasoline and cycle 
products _________ thousand 42-gallon barrels. _ 4,626 
LP Gase@ ce ice eee weet Sew do... 4,151 
Petroleum (crude). _—_----------------—- do- 326,021 
Pumicc/e ___-_ thousand short tons_ _ 705 
Sand and gravel ______________-._----~- do... 96,592 
Silver (recoverable content of ores, 
elo) om nece eC 8 thousand troy ounces. _ 57 
S / h AAA thousand short tons 32,377 
1Jö·Ü; . 8 -----short tons 56,871 
Zinc (recoverable content of ores, etc.) do... 170 
Combined value of calcium chloride, carbon dioxide, 
feldspar, lithium compounds, magnesium compounds, 
molybdenum, peat, perlite, phosphate rock, potassium 
salts, rare-earth concentrates, salt, sodium 
carbonate, sodium sulfate, tungsten, and 
items indicated by symbol „ XX 
CEC1177111 %⅛ XXX. es ees XX 
Total 1967 constant dollars |... XX 


Value 
(thousands) 


$15,706 
184,852 


48 
293,645 
13,570 
522 
37,372 
231 
1,302 
1,897 
W 

25 
23,324 
36 
333,074 
31,655 


25,487 
2,005,577 


8,245 
202,272 
249 


15,352 
1,513 
126 


226,293 


3,483,378 
1,788,015 


Quantity 


16,247 
1,469 


311,462 


8,117 
349,609 
636 
109,135 
58 
34,037 
95,602 


XX 


XX 
XX 


rare earths, molybdenum, gold, copper, and 
silver. Metals accounted for 3% of the total 
production, valued at $136 million. In all, a 
total of 39 mineral commodities were pro- 
duced in California during 1977. 


Value 


(thousands) 


241,064 


4,311,824 
52,128,316 


NA Not available. 
XX Not applicable. 


preliminary. 
Combined value figure. 


W Withheld to avoid disclosing company proprietary data; value included in 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 2.—Value of mineral production in California, by county! ? 


(Thousands) 
County 1916 1977 ie bre br ar LA 
Alameda ———-—-———be enin W W Sand and gravel, salt, stone, clays. 
Alpine uro 88C $107 $239 Silver, gold, sand and gravel, zinc, lead, copper. 
Amador ----------------- W W Sand and gravel, stone, clays. 
Butte oc o mrs ee etis 2,638 W Sand and gravel, silver, gold. 
Calaveras 32, 635 38,256 Cement, , Stone, sand and gravel, clays. 
rr RIS W W Sand and gravel. 
Contra Costa -------------- 8,511 W Stone, sand and gravel, lime, clays. 
Del Norte 1,277 920 Sand and gravel, stone. 
El Dorado W W Stone, sand and gravel, talc. 
Fresno .--.------------—- 76,894 9,076 Sand and gravel, asbestos, stone, gold, tungsten, 
clays, silver. 
Glenn . W W Sand and gravel, lime, stone. 
Humboldt. somme 2,484 2,066 Sand and gravel, stone. 
Imperial... .... ........- W W Gypsum, sand and gravel, lime, salt. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in California, by county! *—Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 

7•õöÜà mw0»᷑%ͤ- et Se Sts $33,152 $46,430 Tungsten, boron minerals, talc, molybdenum, 
perlite, stone, sand and gravel, pumice, 
copper, silver, clays, gold, lead. 

Kern 1,086,799 147,715 Cement, boron minerals, stone, sand and gravel, 
gypsum, clays, tungsten, carbon dioxide, 
salt, pumice. 

KIDS oc EE Rue W aoe 

OG es eine A PS W W Pumice, sand and gravel, stone. 

333) a E 167 606 Sand and gravel, stone, pumice. 

Los Angeles 593,245 W Sand and gravel, stone, lime, clays, tungsten. 

Madera 1.137 W Pumice, stone. 

Mar one b contis W Stone, clays, sand and gravel. 

Mariposga________________~_ W W Sand and gravel, stone. 

Mendocino 998 1,233 Do. | 

Merce!!! 1.932 1.186 

Modoc 3 9e ee oh W W Stone, peat, pumice, sand and gravel. 

Mono 1,604 1,624 Pumice, clays, gold, sand and gravel, silver, 
lead, copper. 

Montereyhy? 114,629 W . compounds, lime, stone, sand and 
gravel. 

Napa anle AA eee 2,790 W _ Stone, salt, mercury, sand and gravel. 

Nevada - _____________.__~_ W W Sand and gravel, stone, clays. 

Orange 207, 188 W Sand and gravel, feldspar, clays, lime, stone. 

Placer _----------------— W W Sand and gravel, clays, stone. 

Plumassss aen 1.486 W Stone, sand and gravel, gold, pumice, silver. 

Riverside... 122,692 W Iron ore, cement, sand and gravel, stone, clays. 

Sacramento W W Sand and gravel, stone, gold, silver. 

San Benito 10,943 W Asbestos, stone, sand and gravel, clays. 

San Bernardino 214,214 455,012 Boron minerals, cement, sodium sulfate, rare-earth 
minerals, stone, sodium carbonate, potash, sand 
and gravel, lime, clays, salt, calcium chloride, 
talc, pumice, lithium minerals, feldspar, iron 
ore, tungsten, gypsum. 

San Diego 29,086 37,39 Sand and gravel, stone, magnesium compounds, 
clays, gypsum. 

San Joaquin - sn 7, 696 W Sand and gravel, lime, peat, gold, silver. 

San Luis Obispooʒ- .- W W Sand and gravel, stone, clays. 

San Mateo 10,791 W Magnesium compounds, stone, salt, sand and 
gravel. 

Santa Barbara |... 153,254 W Diatomite, sand and gravel, lime, phosphate 
rock, stone. 

Santa Clara --------------- W W Cement, stone, sand and gravel. 

Santa Crungnn W Cement, sand and gravel, stone, clays. 

Shasta __________________ 12,758 17,954 Cement, sand and gravel, stone, clays, pumice. 

Sierra 608 W Gold, silver, stone. 

Siskiyou ----------------- 1,886 2,172 Sand and gravel, pumice, stone. 

rr Ste re 1,655 7,546 Sand and gravel, stone. 

Sonoma- -.---------------—- W Stone. 

Stanislaus - - - ------------- W W Sand and gravel, gold, clays, silver. 

l1]. APORTE NEMORE W W Sand and gravel, clays. 

Tehama ----------------- W 491 Sand and gravel, stone, pumice. 

e nne W W Stone, sand and gravel, gold. 

Tul are 2,805 W Sand and gravel, stone, tungsten. 

Tuolumne ---------------- W W Lime, stone, gold. 

Ventura _________________ 156,793 W Sand and gravel, clays, stone, pumice. 

/h ¹·wr‚- » aa Na W W Sand and gravel, lime, stone. 

o Lec W W Sand and gravel, stone, clays. 

Undistribute? |... 528,516 9,541,861 

TOA ³¹Ü1Ü¹1¹· 3,483,373 4,311,824 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


No production was reported for San Francisco County. 


2Value of petroleum is based on an average price per barrel for the State. 
3Includes natural gas, natural gas liquids, petroleum, and mercury that cannot be assigned to specific counties, gem 


stones, and values indicated by symbol 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of California business activity 


& PWM So, 
n PM ITITIUY 


P Change, 
1976 1977 percent 
En oy Tent and labor force, annual average: 
otal civilian labor force __________..__.---------- thousands 9,701.0 10, 140.0 ＋4.5 
Un employment 0 —— 888.0 834.0 6.1 
Employment (nonagricultural): 

JJ) ³˖1 d 8 do... 84.7 35.0 + 
Manufacturing e Lr aay aa sR al ih LR seeh do- ~ 1,650.9 1,709.9 + 
Contract construction do_ __— 317.6 360.7 +1 
Transportation and public utilities |... Lc do. ... 463.9 414.4 + 
Wholesale and retail trade!!ſUll do... 1,875.6 1,969.8 + 
Finance, insurance, real estate do... 468.7 499.3 + 
Servio. o ⅛ð;ͤ == 00 h m v eee Es ae Be do- 1,649.0 1,738.3 + 
Governmennttittktkkekk do- 1,692.3 1,734.7 + 

Total nonagricultural employment . - - - -------------—- do... 8,152.7 8,522.1 + 

Personal income: 
Total. ye ã : ² ˙¹⅛t.·¹ꝛ˙¹ iA millions $155,374 $173,214 +11.5 
Fer cápita gis oe eee ee ea $7,219 $7,911 +9.6 
Construction activity: 
Number of private and public residential units authorized 220,134 270,971 + 28.1 
Value of nonresidential constructiooů lbb millions 82,736. 0 83, 801.5 +38.9 
Value of State road contract awards do- 8186.9 $430.0 +130.1 
Shipments of portland and masonry cement to and within 
CNS EA es ieee aes thousand short tons 7,303 8,537 + 16.9 
Mineral production value: 
Total crude mineral value _________________-______- millions 83, 483.4 34, 311.8 +23.8. 
Value per capita, resident populatioulů $162 $197 +216 
Value per square mile cca ccc ccc -> $21,950 $27,171 + 28.8 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1. Value of petroleum and total value of mineral production in California. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Geothermal.—In 1977, 14 geothermal 
prospect wells were drilled, a 30% decrease 
from 1976; 21 development wells were drill- 
ed, a 16% increase; and 60 observation wells 
were drilled. Development drilling at The 
Geysers totaled 21 wells in 1977, 3 more 
than in 1976. Power generation remained at 
502 megawatts. The price for steam in- 
creased 25% from 11.35 mills per kilowatt- 
hour in 1976 to 14.18 mills per kilowatt- 
hour in 1977. 


A geothermal task force created in 1976 
with representation from the legislation, 
the public, and State agencies recommend- 
ed that geothermal development be en- 
couraged consistent with environmental 
standards. Local jurisdictions are encour- 
aged to designate areas for geothermal de- 
velopment and retain land use authority for 
geothermal wells, steam lines, and related 
facilities. 

The Federal Government claims owner- 
ship of geothermal resources under private 
lands at The Geysers and elsewhere where 
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the lands were acquired under the Home- 
stead Act of 1916. 

Preproduction topographic surveys were 
undertaken in three areas of the Imperial 
Valley to establish bench-line references to 
monitor possible subsidence after produc- 
tion begins. Additional geothermal re- 
sources are known at Coso Hot Springs, 
near China Lake, Inyo County; in Mono 
County, where a ski resort will test the 
feasibility of using geothermal energy for 
heating and snow removal; and in Lassen 
County where low-temperature geothermal 
water will be used to heat greenhouses for 
the production of vegetables. 

Natural Gas.—Production of natural gas 
declined 12% or 43 billion cubic feet in 1977, 
while value increased 9% or $31 million. 

California’s net natural gas production 
declined for the ninth year in a row. Pro- 
duction totaled 311 billion cubic feet in 
1977, a decrease of 12% from that of 1976. 
California ranked sixth in the Nation 
among gas-producing States. Recoverable 
gas reserves were estimated at 4.6 trillion 
cubic feet. 

Natural Gas  Liquids.—Natural gas 
liquids (natural gasoline and cycle products 
and liquefied petroleum gases) declined 8% 
to 8,117 thousand barrels but value in- 
creased 8% to $61,873,000. 

Petroleum.—Crude petroleum production 
in California increased from 326 million 
barrels in 1976 to 350 million barrels in 
1977, an increase of 24 million barrels or 
196. The value of production increased from 
$2.0 billion to $2.6 billion in 1977, an in- 
crease of 27%. The most productive sources 
were the Wilmington field in Los Angeles 
County, with a daily average output of 
144,000 barrels, and the Elk Hills, Midway- 
Sunset, and Kern River fields, all in Kern 
County, with an average combined daily 
production of 309,000 barrels. The last three 
fields have been in operation 50 years or 
more. The Elk Hills field was reopened to 
help offset imports of crude oil. 

Crude petroleum statistics and summa- 
ries of oil operations are published annually 
by the California Division of Oil and Gas 
and by the Conservation Committee of Cali- 
fornia Oil Producers.? ? 

California's oil was produced from 234 
active fields at a rate of about 924,000 
barrels per day. There were 43,361 active oil 
wells in operation at the end of 1977, an 
increase of about 880 over 1976. Enhanced 
recovery projects accounted for about 50% 
of the State’s production. Steam stimulation 
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accounted for 27% of the State’s total, and 
water flooding accounted for 19%. Estimat- 
ed recoverable oil reserves as of December 
31, 1977, totaled 4.4 billion barrels. The 
number of exploratory wells drilled in- 
creased from 233 in 1976 to 235 in 1977. 
During the year, 8 new fields were discov- 
ered (7 gasfields and 1 oilfield), 19 new pools 
were discovered (6 in gasfields and 13 in 
oilfields), and the productive areas of 16 
fields were extended (6 in gasfields and 10 
in oilfields). At yearend, most California 
fields were operating at or near capacity. 


NONMETALS 


Asbestos.—Production of asbestos 
decreased 3% but value increased 17% in 
1977. More than two-thirds of the Nation’s 
production came from California. The major 
producer within the State was the Cala- 
veras Asbestos Corp. operations at Coppero- 
polis, Calaveras County. Other producers 
included Union Carbide Corp., which oper- 
ated the Santa Rita mine in San Benito 
County, and the Atlas Asbestos Corp., 
which operated the Santa Cruz mine in 
Fresno County. 

Barite.—No barite was mined in Califor- 
nia during 1977. Production from two plants 
producing ground and crushed barite from 
out-of-State crude barite declined 10%. 
Most of the ground and crushed barite was 
sold for use in well drilling. The remainder 
was used in producing barium chemicals. 

Boron.—All of the boron produced in the 
United States was supplied by operations in 
California, largely from Kern County but 
with some production from San Bernardino 
and Inyo Counties. Production increased 
18% and value of output increased 28% 
reflecting increased demand during the 
year. Borate materials were used in the 
manufacture of fire-resistant cellulose insu- 
lation. 

U.S. Borax and Chemical Corp. which 
operates an open pit mine and a processing 
plant at Boron, Kern County, continued to 
be the world's largest source of boron. The 
$54 million expansion program to increase 
production of its principal products, penta- 
hydrate and decahydrate, by 30% to 35% 
was completed in 1977. The program in- 
volved extensive changes to improve ore 
mining and handling and increase the ca- 
pacity of the processing facilities. 
American Borate Corp., which purchased 
Tenneco Oil Co.’s boron mining and process- 
ing operations in California and Nevada, 
continued to mine colemanite and ulexite 
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from an open pit in Death Valley National 
Monument near the old mining town of 
Ryan, Inyo County. Owens-Corning Fiber- 
glas Corp. and Texas United Corp. have 
formed a partnership to develop an under- 
ground mine in the same area. 

Kerr-McGee Chemicals Corp. produced 
anhydrous borax and boric acid as well as 
pentahydrate and decahydrate at its plants 
in San Bernardino County. 

Calcium Chloride.—Leslie Salt Co. and 
National Chloride Co. of America continued 
to produce calcium chloride from wells in 
San Bernardino County. The Leslie Salt 
operation is at Amboy and the National 
Chloride plant is at Bristol Lake. 

Cement.—Shipments of portland cement 
increased 17% while value increased 38% 
compared with that of 1976 due to increased 
demand. Of the total sales, 71% was used by 
ready-mix concrete companies, 9% by build- 
ing material dealers, 1396 by concrete prod- 
ucts manufacturers, 296 by highway con- 
tractors, 3% by other contractors, and the 
remainder by Government and miscella- 
neous customers. Of the total shipments of 
finished portland cement, 89% was moved 
in bulk while 1196 was transported in con- 
tainers. 

Natural gas was the predominant fuel for 
firing the cement kilns but because of the 
cost and possible curtailment or interrup- 
tion of service, many of the companies 
converted to other fuels, usually coal, but 
one company in northern California used a 
mixture of coal and wood chips. The wood 
chips are a product of the local lumbering 
industry and formerly were regarded as a 
waste disposal problem. Raw materials con- 
sumed in manufacturing cement included 
12.4 million tons of limestone and other 
calcareous materials, 916,000 tons of argilla- 
ceous materials (mainly clay and shale), 
242,000 tons of siliceous material, 154 tons 
of ferriferous material, and 1 million tons of 
clinker, gypsum, and other material. 

A total of 12 portland cement plants were 
in operation during 1977, the same number 
and distribution as in 1976, 4 in northern 
California and 8 in southern California. 
Only one masonry cement plant was active 
in the State during 1977. 
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Table 4.—Southern California: Portland 
cement salient statistics 


(Short tons) 
1976 1977 

Number of active plants 8 8 
Production 5,514,593 6,499,322 

Shipments from mills: 
antitꝛ: 5,539,402 6,496,202 
alue -_--------- $201,629,622 $284,525,905 
Stocks at mills, Dec. 31 224,255 238,077 


Table 5.—Northern California: Portland 
cement salient statistics 


(Short tons) 
1976 1977 

Number of active plants _ 4 4 
Production _________ — 2,376,896 2,541,331 

Shipments from mills: 
Quantity Sve Ae eee 2,356,529 2,774,341 
alue - oo us $92,015, 764 $121,658,964 
Stocks at mills, Dec. 31 151,987 107,895 


Table 6.—California: Portland cement 


salient statistics 
(Short tons) 
1976 1977 
Number of active plants 12 
Production 7,891,489 9,040,653 
Shipments from mills: 
Quanti G 7,895,931 9,270,543 
alue___________ $293,645,386 ,184,869 
Stock at mills, Dec. 31 _ 376,242 345,472 


Clays.—Clay was produced in 24 counties 
by 43 companies at 68 mines in 1977. Total 
output was 16% greater than in 1976 but 
value declined 10%. Unit value was $4.73 
per ton overall compared with $5.91 per ton 
in 1976 and $9.48 per ton in 1975. Of the 
total quantity of clays sold or used, common 
clay accounted for 94% of the tonnage and 
67% of the value, bentonite accounted for 
3.7% of the tonnage and 22% of the value, 
and kaolin accounted for 2.6% of the ton- 
nage and 4.4% of the value. Ball clay 
accounted for less than 1% of the value and 
quantity. 

The average value of common clay was 
$3.37 per short ton, bentonite was $28.23 per 
short ton, and kaolin was $7.88 per short 
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ton. Major uses of clay were in the manufac- 
ture of cement, common brick, face brick, 
sewer pipe, roof tile, pottery, and as light- 
weight aggregate in concrete block, struc- 
tural concrete, and other products. 

Diatomite.—As in 1976, four mining com- 
panies in Santa Barbara County produced 
all of the diatomite mined in the State. 
They were Johns-Manville Sales Corp., and 
Grefco, Inc., both at Lompoc; Airox Earth 
Resources, Inc., at Santa Maria; and Excel- 
Minerals Co., at Taft. Production increased 
3% and value increased 16% in 1977. Most 
of the production was used in filtration and 
as filler with the remainder used for insula- 
tion, lightweight aggregate, and miscella- 
neous uses. Nearly two-thirds of the Na- 
tion’s production of diatomite in 1977 came 
from California. 

Feldspar.—Feldspar production was re- 
ported from two mines, the Mission Viejo 
mine of Owens-Illinois, Inc., in Orange 
County, and the Ord Mountain mine of 
Calspar Corp., in San Bernardino County. 
Output declined 6% in tonnage and 9% in 
value from that of 1976. Most of the produc- 
tion was used in steelmaking with the rest 
used in making sanitary and enamel ware. 

Gypsum.—California has dropped to 
third place in mining of crude gypsum in 
the United States. Production of crude gyp- 
sum declined slightly (1%) to 1,629,000 tons 
while value increased 8% over that of 1976 
to $8.5 million. Crude gypsum was mined at 
five locations in four counties: United 
States Gypsum Co. at Plaster City, Imperial 
County; Fannin-Superior Gypsum Co., and 
H. M. Holloway, Inc., in Kern County; 
Victor Material Co., Amboy, San Bernardi- 
no County; and California Portland Cement 
Co., San Diego County. 

Calcined gypsum was produced at seven 
locations: Pacific Coast Building Products, 
Alameda County; The Flintkote Co., Blue 
Diamond, Butte County; Kaiser Gypsum 
Co., Inc., Contra Costa County; National 
Gypsum Co., Contra Costa County; United 
States Gypsum Co., Imperial County; Kaiser 
Gypsum Co., Inc., Los Angeles County; and 
National Gypsum, Los Angeles County. 

Most of the byproduct gypsum came from 
three plants: Valley Nitrogen Producers, 
Inc., in Fresno County; Occidental Petrole- 
um Corp, in San Joaquin County; and 
Allied Chemical Corp. in Contra Costa 
County. 

Hydrogen Sulfide.—Hydrogen sulfide 
was produced as a byproduct of oil refining 
at two plants. Total production declined 


MINERALS YEARBOOK, 1977 


12% while value increased 50% compared 
with that of 1976. 

Lime.—Lime production declined slightly 
(6%) to 598,000 tons in 1977 but value 
increased 3% to $24 million. The Flintkote 
Co., U.S. Lime Div., produced quicklime and 
hydrate at its plants in Richmond, Contra 
Costa County and City of Industry, Los 
Angeles County. Holly Sugar Corp. pro- 
duced quicklime at plants in Hamilton, 
Glenn County; Brawley, Imperial County; 
Santa Ana, Orange County; and Tracy, Sen 
Joaquin County. Kaiser Aluminum & 
Chemical Corp. and Amstar Corp. produced 
quicklime at Spreckels and Natividad, Mon- 
terey County; Pfizer, Inc., MPM Div., pro- 
duced quicklime at Lucerne, San Bernardi- 
no County. Kerr-McGee also had a plant in 
San Bernardino County producing quick- 
lime and hydrate. Other companies produc- : 
ing quicklime were Union Sugar Co. at 
Betteravia, Santa Barbara County; Merck 
Chemical Co., Sonora, Tuolumne County; 
and American Crystal Sugar Co. and Am- 
star Corp. in Clarksburg and Woodland, 
Yolo County. Ninety-two percent of the lime 
was produced as quicklime and the remain- 
der as hydrate. Lime was used to precipitate 
magnesia from seawater, sugar refining, 
soil stabilization, refractories, and other 
miscellaneous uses. 

Lithium Compounds.—Kerr-McGee 
Chemicals Corp., the State's only lithium 
producer, recovered lithium carbonate by 
flotation from dilithium sodium phosphate 
from Searles Lake brines at Trona, San 
Bernardino County. Output of production 
was down 2% from that of 1976 and value 
decreased 27%. 

Magnesium Compounds.—Output in- 
creased 5% and value increased 20% com- 
pared with that of 1976. Magnesium was 
produced from seawater at three plants. 
Kaiser Aluminum & Chemical Corp. con- 
tinued to be the major producer of magne- 
sium compounds, producing caustic-cal- 
cined magnesia, refractory magnesia, and 
magnesium-hydroxide at its plant in Mon- 
terey County. Merck & Co., Inc., produced 
extra-light, light, and heavy magnesium 
oxide, magnesium hydroxide, and magne- 
sium carbonate at its plant in San Mateo 
County. Western Magnesium Corp. pro- 
duced magnesium chloride crystal at its 
plant in San Diego County. 

Peat.—Production and value of peat de- 
clined 8% in quantity and 10% in value 
from that of 1976. Two mines were active. 
Radel, Inc., near Likely, Modoc County, 
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produced moss peat, and Delta Humus Co. 
produced reed-sedge peat near Holt, San 
Joaquin County. Most of the peat moss was 
used as a soil amendment. 

Perlite —Crude perlite production in- 
creased 46% and value increased 66% over 
that of 1976. All of the State’s production 
came from the American Perlite Co.-Redco, 
Inc., Fish Springs mine at Big Pine, Inyo 
County. A total of 42,000 tons of expanded 
perlite, an increase of 48%, was produced in 
five plants in Los Angeles County, four in 
San Bernardino County, and one in Sonoma 
County. Twenty-seven percent was used in 
filters, 22% in horticulture, 20% in con- 
struction aggregates, and the rest in miscel- 
laneous uses including roof insulation 
board. 

Phosphate Rock.—A small amount of 
phosphate rock was produced by the Califor- 
nia Phosphate Co. from the Cuyama mine 
in Santa Barbara County. Production de- 
clined 56% and value declined 58% from 
that of 1976. 

Potassium Salts.—Output of potassium 
salts, all from the Kerr-McGee Chemical 
Corp. operation at Trona, San Bernardino 
County, was down 9% in quantity, as mea- 
sured by K: O equivalent, and down 11% in 
value. Marketed products were potassium 
sulfate, which contained 51.5% KO equiva- 
lent, and standard, course, and chemical 
muriate, which contained 61.1%, 61.2%, 
and 63.1% K,O equivalent, respectively. 

Pumice.—Combined output of crude and 
prepared pumice, pumicite (volcanic ash), 
and scoria decreased 10% and value in- 
creased 18% over that of 1976. It was 
produced by 32 operators from 84 mines and 
17 plants in 13 counties. Ninety percent of 
the production came from five counties: 
Lake, Modoc, San Bernardino, Shasta, and 
Siskiyou. 

The material was composed of pumice 
and pumicite, 63,000 tons (10%); volcanic 
cinder, 462,000 tons (73%); volcanic tuff, less 
than 1,000 tons; and scoria, 111,000 tons 
(17%). The principal uses were road build- 
ing, 277,000 tons (44%); concrete aggregate, 
142,000 tons (22%); landscaping, 123,000 
tons (19%); other uses, 82,000 tons (1399); 
and railroad ballast, 12,000 tons (2%). Other 
uses included roofing granules, soil condi- 
tioner, fill, abrasive compound, pesticide 
carrier, and building block veneer. 

Salt.—Salt output declined 21% in quan- 
tity but increased 5% in total value com- 
pared with that of 1976. All of the salt sold 
or used in California in 1977 was produced 
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as evaporated salt except for a small quanti- 
ty of rock salt produced by Leslie Salt Co. in 
San Bernardino County and small quanti- 
ties of brine produced by Imperial Thermol 
Products, Inc., in Imperial County and by 
Occidental Petroleum Chemical Co. in San 
Bernardino County. All of the salt produced 
by evaporation was recovered by using the 
solar evaporation process except for a small 
quantity recovered by the vacuum pan pro- 
cess by Leslie Salt Co. in Alameda County. 
Leslie Salt Co., with operations in Alameda, 
Napa, San Bernardino, and San Mateo 
Counties, was the State's leading salt pro- 
ducer. Other salt producers were Western 
Salt Co., in Kern County; Occidental Petro- 
leum Chemical Co., Pacific Salt and Chemi- 
cal Co., Southwest Salt Co., and Standard 
Salt Co. in San Bernardino County; Oliver 
Bros. Salt Co. in Alameda County; and 
Imperial Thermol Products, Inc., in Imperi- 
al County. 

Sand and Gravel.—California continued 
to be a leading producer of sand and gravel 
in 1977. Production increased 13% in quan- 
tity and 24% in value over that of 1976. 
Production of 109,135,000 short tons of sand 
and gravel valued at $250,951,000 was re- 
ported in 1977 from 427 mines operated by 
300 companies in 52 counties. Half of the 
total production came from 110 mines 
located in the five counties of the Los 
Angeles-San Diego area: Los Angeles Coun- 
ty (19%), San Diego County (10%), Orange 
County (8%), Riverside County (7%), and 
San Bernardino County (6%). 

More than 98% of the total production 
was sold as construction-grade material at 
an average unit value of $2.20 per short ton. 
Industrial-grade material amounting to less 
than 2% of the total production was pro- 
duced by 12 companies at an average unit 
value of $8.00 per short ton. 

Of the construction-grade material, 45% 
was marketed as sand with a unit value of 
$2.07 per short ton and 55% as gravel with 
a unit value of $2.31 per short ton. More 
than half (54%) was used as concrete aggre- 
gate, 19% was used as roadbase material, 
16% as asphalt concrete aggregate, and 7% 
as fill. The remaining 4% was used in 
concrete products, railroad ballast, and mis- 
cellaneous uses. 

Most (68%) of the industrial-grade sand 
was used in the manufacture of glass, 9% 
was used in sand blasting, and 3% in 
moldmaking. The remaining 20% was used 
in abrasives, hydrafrac, metallurgy, and 
other miscellaneous uses. 
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Five companies each with an output of 
more than 5 million tons accounted for 3696 
of the total production of construction-grade 
material; the next 14 companies each with 
an output of 1 million tons per year or more 
accounted for an additional 26%; the next 
20 companies with 500,000 tons or more 
brought the cumulative production for 
these 39 companies to 76% of the total. The 
remaining 24% was produced by 249 compa- 
nies. The top 10 companies in terms of 
production were Conrock Co., Kaiser Indus- 
tries Corp., Livingston-Graham, Inc., Owl 
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Rock Products Co., Lone Star Industries 
Inc., Blue Diamond Materials, A. Teichert & 
Son, Inc., C. L. Pharris Trucking, Transit 
Mix Concrete, and Southern Pacific Milling 
Co. Together, these companies accounted 
for 50% of the sand and gravel produced in 
the State in 1977. Seven companies, each 
with production of 100,000 tons per year or 
more, produced 9646 of the industrial-grade 
sand in 1977. The top three companies were 
Owens-Illinois, Inc., Ottawa Silica Co., and 
Del Monte Properties Co. 


Table 7.— California: Sand and gravel sold or used 
by producers, by use 


Use 


-n a am em a e ne o me de aee ae ae ae P —— — —— — — o — I E 


Totali or average ccs - 
Industrial aanqgqgqagdagada „ 


Grand total! or average 


1977 

(thousand " per 

Short tons) (thousands) ton 
8 48,463 $100,309 82.07 
353 58,851 136,084 2.31 
533 107,314 236,392 2.20 
3 1,820 14,558 8.00 
8 109.135 250,951 2.30 


Data may not add to totals shown because of independent rounding. 


Table 8.—California: Construction sand and gravel sold or used, by major use category 


Use 


Concrete ms dics (residential, nonresidential, highways, bridges, dams, 


waterworks, airports, etc.) 


Concrete products (cement blocks, bricks, pipe, etc.) |... 
Asphaltic concrete aggregates and other bituminous mixtures 


and coveringns gg 
1!J!!öůõ ⁰˙w vy S SPUMA 
Railroad ballast aged 
M ³ꝛnͥm... %o²¾ͤ ... ð2z m:k0 


1977 
antity value Value 
(thousand r 
short tons) 1 ton 
3 57,633 $134,276 $2.33 
. 3,256 8,211 2.52 
. 16,967 38,909 2.29 
Mn 20,983 39,166 1.95 
diode uL 7 10, 103 1.31 
FCC 157 470 3.00 
5 1.195 4, 658 3.90 
8 107,314 236,392 2.20 


Data may not add to totals shown because of independent rounding. 


Sodium Carbonate.—Production of sodi- 
um carbonate (soda ash) decreased 4% but 
value increased 4% in 1977. Production of 
sodium sulfate (salt cake) declined 5% in 
quantity and 15% in value of output com- 
pared with that of 1976. Kerr-McGee recov- 
ered both products from Searles Lake 
brines at its Trona and Westend plants in 
San Bernardino County. An expansion proj- 
ect was completed at the Searles Lake 
operations to increase soda ash production 
from 150,000 to 1,300,000 tons per year. 


Feed for the expansion will come from deep 
wells in Searles Lake rather than shallow 
wells which provided feed for the Trona and 
Westend plants. Sodium sulfate production 
will be increased by 150,000 tons per year at 
Trona. 

Stone.—Eighteen companies quarried di- 
mension stone at 23 quarries for rough 
blocks (44%), rough construction stone 
(82%), dressed construction stone, and other 
uses. Output doubled to 20,6004 tons valued 
at $996,000. Leading producers were V & M 
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Quarry Co., Vic Williams Stone Co., and 
Santa Maria Stone Co. Crushed stone was 
produced by 96 companies at 511 quarries 
for cement manufacture, roadbase aggre- 
gate, other aggregate and roadstone, and 
other uses. Output increased 5% to 34 
million tons valued at $80 million. Leading 
producers were Kaiser Cement & Gypsum 
Corp., and Amcord, Inc. 

Among the States, California ranked sec- 
ond in output of miscellaneous dimension 
and crushed stone, third in crushed sand- 
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stone, and third in dimension marble. 

Limestone ranked first in total produc- 
tion in 1977 with 17.2 million tons valued at 
$40 million. Traprock was second with 5.4 
million tons valued at $13 million, granite 
was third at 4.7 million tons valued at $13 
million, and sandstone was fourth with 2.6 
million tons valued at $5 million. Shell, 
marble, slate, and miscellaneous stone 
made up the remaining 4 million tons 
production. 


Table 9.—California:Crushed stone,' sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
se 
Quantity Value Quantity Value 
Cement manufacture 10,530 18,470 12,693 23,550 
Dense-graded roadbase stone 5,600 1,7 jt 17,684 
Road stone 2,960 5,338 3,598 6,690 
Concrete aggregate 2,815 6,070 2,619 6,084 
Bituminous aggregate ___________________- 3,034 8,718 1,876 4,626 
Roofing granules__—-------------------—- 753 1.672 933 2,261 
Lime manufacture? |... 1,458 4,005 721 2,204 
Riprapandjettystone ____________________ 1,892 5,287 639 2,160 
| gc ü 894 1,391 5 1,014 
Glass manufacture __________~___________-_ 416 3,010 395 3,021 
m aggregate 384 1,035 358 1,032 
Surface treatment aggregate 31 50 257 680 
Arr. 201 1,434 218 1,614 
Tem per ex] posed aggregate 41 1243 121 1336 
errazzo and ex aggregate 5 

Filter stone 54 131 113 281 
Vll Le 102 1,370 W W 
Flux stole. . uuu W 50 113 
Agricultural limestone _________________-_- 35 194 29 159 
Bedding materiaallnnn.nnnnnnnn 77 252 W W 
Acid neutralizatioobbſbhyhõhhhhhcb) _ 2 2 33 
Abrasives (3) (3) T: — 
OGnerunsss 867 2,336 1,008 4,704 
Totüb s cue meet e 32,364 14,548 84,011 80,146 


W Withheld to avoid disclosing company proprietary data; included with “Other uses. 
Includes limestone, traprock, granite, miscellaneous stone, sandstone, marble, and shell. 


Includes dead-burned dolomite and sugar refining. 
3Less than 1/2 unit. 


“Includes stone used for ferrosilicon, railroad ballast, ord e filler, soil conditioners, mine dusting (1977), refractory 
stone (1976), unspecified uses, and uses indicated by symbol W. 
5Data may not add to totals shown because of independent rounding. 


Sulfur.—Byproduct sulfur was recovered 
at 14 refineries, 4 in Contra Costa County, 9 
in Los Angeles County, and 1 in Solano 
County. The leading producers were Chev- 
ron U.S.A., Inc., at refineries at Richmond, 
Contra Costa County, and El Segundo, Los 
Angeles County, followed by Union Oil Co. 
of California, Oleum refinery in Contra 
Costa County; Mobil Oil Corp. at Torrance, 
Los Angeles County; Atlantic Richfield Co., 
at Watson, Los Angeles County; Exxon Co., 
U.S.A. at Benicia, Solano County; and Texa- 
co, Inc., at Long Beach, Los Angeles County. 
Total production was 499,000 long tons val- 
ued at $9.4 million compared with 432,000 


long tons valued at $7.9 million in 1976. 

Tale and Soapstone.—Production of talc 
increased 68% to 95,602,000 tons in 1977 
after several years of declining production. 
Value increased 57% to $2,373,000. Produc- 
tion was reported from 13 mines, 7 in Inyo 
County, 5 in San Bernardino County, and 1 
mine in El Dorado County. Major producers 
were Pfizer, Inc., with three mines in Inyo 
County and two mines in San Bernardino 
County, and Cyprus Industrial Minerals 
Co., with one mine in Inyo County. Ground 
and prepared material was used in ceram- 
ics, paints, refractories, paper, and miscella- 
neous uses. 
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Vermiculite.—Production of exfoliated 
vermiculite derived from crude vermiculite 
mined in Montana and South Carolina 
decreased 14% and total value decreased 
50% over that of 1976. Average unit value 
decreased 41%. The major producers were 
W. R. Grace & Co. with three plants, one 
each in Orange (Santa Ana), Alameda (New- 
ark), and Los Angeles (Los Angeles) Coun- 
ties; and La Habra Products, Inc., in Ana- 
heim, Orange County. Major uses included 
fireproofing, 34%; concrete aggregate, 23%; 
horticulture, 17%; loose fill, 11%; soil condi- 
tioner, 8%; and plaster aggregate, premix, 
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block insulation, and other uses, 7%. 
METALS 


Copper.—Production of recoverable cop- 
per was down 41% in quantity and 44% in 
value compared with that of 1976, reflecting 
the worldwide depression in the copper 
market. The major producer was the Pine 
Creek mine of Union Carbide as a byprod- 
uct of tungsten mining. Smaller amounts 
were produced in the Zaca mine in Alpine 
County and Monte Cristo mine in Mono 
County as a byproduct of gold and silver 
mining. 


Table 10.—California: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


"— Mite producing! genre Gold Silver 
treated? Troy Troy 
Lode Placer (hort tons) ounces Value ounces Value 
1975, total 10 6 29,200 9,606 $1,551,270 79,757 $352,527 
1976, total 12 4 10,213 10,392 1,302,327 57,265 249,104 
1977: 
Fresno o s s ius 713 105,745 97 448 
San qoaqun E E e 28] 41,675 25 116 
Stanislauuns ee M" a 699 103,669 61 282 
ini a 1 a T 1, es DE 
Tuolumne » 10 6 890 m" 
Undistributed? _ _ _ — 5 M" 4,511 8,998 592,943 51,108 266,612 
Total 6 1 4,521 9,104 845,960 51,891 267,458 
Copper Lead Zinc 
Short Shc;t Short er 
icu Value e Value 775 Value value 
1975, total 344 $441,151 66 $28,186 206 $160,763 $2,533,897 
1976, total 375 521,546 54 24,937 170 125,924 2,223,838 
1977: 
Freno iss us des ae is 106,193 
San Joaquin - ----— HE TE TE Sm E md 41,791 
Stanislauns e Sai c E UPS Ee 103,951 
Trinity . ......- A M er oe ee = ,08 
Tuolumne 2 e EE ER "m 890 
Undistributed? |... 221 294,549 3 2,030 2 1,344 1,157,478 
Total 221 294,549 3 2,030 2 1,344 1,411,341 
Operations from which gold and silver are recovered as byproducts from sand and gravel operations not counted as 
producing mines. | 
2Does not include gravel washed. 


Alpine, Butte, Inyo, Mono, Plumas, Sacramento, and Sierra Counties combined to avoid disclosing company 


proprietary data. 
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Table 11.—California: Mine production (recoverable) of gold, silver, copper, lead, 
and zinc in 1977, by class of ore or other source material 


Material 
Number sold or Gold Silver Copper Lead Zinc 
Source of treated? (troy (troy (short (short (short 
mines? (short ounces) ounces) tons) tons) tons) 
tons) 
Lode ore: 
Gold, gold-silver, tungsten? _ _ _ 6 14,521 2,494 57,689 221 3 2 
CE east re mS 1 em 3,210 202 Em x. zs 
r 7 4,521 5,704 57,891 221 3 2 


lOperations from which gold and silver are recovered 
recovered as byproduct from tungsten operations are not coun 


Does not include gravel washed. 


Combined to avoid disclosing company proprietary data. 


*Excludes tungsten ore tonnage. 


edis! Lib from sand and gravel operations and copper 


as producing mines. 


Table 12.—California: Mine production (recoverable) of gold, silver, copper, lead, 
and zinc in 1977, by type of material processed and method of recovery 


Type of material 
processed and method 
of recovery 


Lode: 


tion, cyanidation, and direct smelting of ore 


Amalgama 
Smelting of concentrates? 


/ ci E es rg 8 


| Grand totallAũlnl 


1Combined to avoid disclosing company proprietary data. 
*Less than 1/2 unit. 
Includes byproduct recovery from tungsten ore. 


Gold Silver Copper Lead Zinc 
(troy (troy (short (short (short 

ounces) ounces) tons) tons) tons) 

1,521 5,392 3) 1 Sa 

cut 973 52,291 221 8 2 
"E 2,494 57,689 221 43 2 
i 3,210 202 -— ds 2R 
3 5, 704 57,891 221 3 2 


*Data do not add to total shown because of independent rounding. 


Gold.—Gold production declined 45% 
compared with that of 1976, but its value 
declined only 35% because of the higher per 
unit value. Of the total production of 5,704 
troy ounces, 2,494 troy ounces came from 
lode mines and 3,210 troy ounces from 
placer mines. The bulk of the placer gold 
came from eight operations that recovered 
gold as a byproduct to sand and gravel 
washing operations and were not classed as 
mining operations. À small quantity of gold 
was produced at the single placer operation 
classified as a mine. Dragline dredging was 
used in six of the plants, nonfloating wash- 
ing plants were used in two plants, and one 
mine used suction dredging. Sacramento 
County produced the greatest amount of 
placer gold followed by Stanislaus, Fresno, 
San Joaquin, and Trinity Counties. Major 
lode gold producers included the Dickey 
Exploration Co.'s Oriental mine in Sierra 
County; Claude B. Lovestedt's Zaca mine in 
Alpine County; Ras Mining's Imperial mine 
in Plumas County; and, as a byproduct of 
tungsten mining, Union Carbide Corp.'s 


Pine Creek mine in Inyo County. Although 
only a token amount of gold was produced 
compared with past production, interest in 
gold mining has increased substantially be- 
cause of the rise in price. The State contains 
more than 25,000 mines of record and thou- 
sands of prospects in approximately 400 
mining districts throughout the State. Nu- 
merous groups, including major mining 
companies, are renewing exploration activi- 
ties in the old mining districts. In addition, 
considerable weekend recreational pros- 
pecting was reported. — 

Iron Ore and Concentrates.— Usable iron 
ore shipments to consumers, which included 
direct shipping ore, concentrates, and ag- 
glomerates declined 11% in quantity and 
4% in value in 1977. The major producer 
was Kaiser Steel Corp. at its Eagle Moun- 
tain mine in Riverside County. According to 
Kaiser Steel Corp.'s annual report, reserves 
at the company's open pit iron mine at 
Eagle Mountain were estimated to be ade- 
quate to supply Fontana's four blast fur- 
naces for approximately 20 years. An un- 
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derground deposit at Eagle Mountain would 
be adequate, if economically minable, to 
provide iron ore for an estimated additional 
10 years of operation. During 1977, approx- 
imately 67% of the iron ore shipped from 
Eagle Mountain was in the form of pellets. 
The pellet plant is currently operating near 
its full 2.5-million-ton annual capacity. The 
ore was treated and concentrates and ag- 
glomerates were shipped to the company’s 
plant at Fontana, Riverside County. In addi- 
tion to the Eagle Mountain mine, Standard 
Slag Co. produced iron ore concentrates 
from the Beck mine in San Bernardino 
County, and California Portland Cement 
Co. produced a small amount of direct 
shipping ore from the Baxter mine in San 
Bernardino County for use in cement manu- 
facture. 

Iron Oxide Pigments.—Production of fin- 
ished (synthetic and natural) iron oxide 
pigments increased 38% and value in- 
creased 5246 over that of 1976. Much of the 
increase came in synthetic red iron oxide. 
All of the material was produced at the 
Emeryville plant of Pfizer, Inc., in Alameda 
County. 

Iron and Steel.—Kaiser Steel Corp. is the 
largest steel producer located in the West- 
ern United States and is the only mine-to- 
metal steelmaker in California. The compa- 
ny is the 10th largest producer of steel in 
the Nation, manufacturing about 2% of the 
total raw steel output. Its principal markets 
are in the States of Arizona, California, 
Idaho, Nevada, Oregon, Utah, and Washing- 
ton, which currently represent about 8% of 
the national market down from 8.5% to 9% 
during the 1960's and early 1970's reflecting 
a decline in heavy construction. According 
to Kaiser Steel Corp.’s annual report, its 
share of the Western States market is about 
17%, down from 19% in 1976. 

Work on Kaiser Steel Corp.'s $233 million 
modernization program at the Fontana 
works began in 1975 and is now about 8095 
complete. In the past, the plant has operat- 
ed at about 40% open hearth and 60% basic 
oxygen. Completion of the modernization 
program will result in a 10095 oxygen pro- 
cess plant. Also, a continuous slab caster 
now being installed will enable the compa- 
ny to make higher quality steel. In addition 
to the modernization program, the company 
is implementing air control programs on 
both the steelmaking and coke oven oper- 
ations at a cost of $103 million over the next 
9 years to meet the stringent air quality 
standards in the Los Angeles Basin. 
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Iron and Steel Slag.—A total of 763,723 
tons of iron and steel slag was produced in 
1977. Most of it (48%) was used as roadbase, 
16% was used as railroad ballast, 11% as 
asphaltic concrete aggregate, 8% in con- 
crete aggregate, 6% in sewage treatment, 
and the remainder in roofing and fill. 

Lead and Zinc.—Lead production de- 
clined 94% in quantity and 92% in value, 
and zinc production declined 99% in both 
quantity and value. The small amount that 
was produced was derived as a byproduct of 
tungsten and gold-silver mining. 

Molybdenum.—The output of molybde- 
num in the form of oxide and sulfide con- 
centrates increased 43% in quantity and 
59% in value in 1977. The entire amount 
was recovered as a byproduct of treating 
tungsten ore from the Pine Creek mine in 
Inyo County by Union Carbide. 

Rare-Earth Minerals.—Molycorp, Inc., 
continued to produce most of the Nation's 
output of rare-earth oxides from its mine 
located at Mountain Pass, San Bernardino 
County. Production of bastnásite increased 
9% and value increased 34% in 1977. 
Bastnasite, the primary mineral, is mined 
by open pit and milled to produce three 
grades of concentrates: 60% REO (rare- 
earth oxide) unleached, 70% REO leached, 
and 90% REO calcined. The concentrate is 
further processed to produce concentrates 
of cerium (65% to 70% CeO;) and lantha- 
num (75% LaO) An electronic-nuclear- 
phosphor-grade of pure europium oxide is 
also produced. Concentrates of neodymium- 
praseodynium and gadolinium-samarium 
can also be produced if desired. 

Lanthanum and cerium chemicals are 
used mainly in oil refining, catalysts, 
container glass, ductile iron, and glass- 
polishing compounds. Samarium is used in 
permanent magnets, gadolinium is a nucle- 
ar reactor control material, and europium 
oxide is used in color television phosphors. 

Silver.—Silver production in 1977 in- 
creased slightly 2% to 58,000 ounces while 
its value increased 7% to $267,000 reflecting 
the increase in unit price. A small amount 
(202 ounces) of silver is produced in conjunc- 
tion with the recovery of placer gold but 
most is produced as a coproduct or byprod- 
uct of lode mine operation. The major 
sources of silver were the Pine Creek mine 
of Union Carbide in Inyo County as a 
coproduct of tungsten mining, Claude B. 
Lovestedt's Zaca mine in Alpine County as 
a coproduct with gold, and the Monte Cristo 
mine of Monte Cristo Mining Enterprises in 
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Mono County as a coproduct of gold mining. 

Tungsten.—California led the Nation in 
the production of tungsten concentrates 
producing nearly two-thirds of the total 
domestic output. The State’s tungsten pro- 
duction increased a little more than 1% and 
total value increased 48% compared with 
that of 1976. Most of the State’s production 
came from three mines, the Pine Creek 
mine in Inyo County owned by Union Car- 
bide Corp., the Tungsten Peak mine in Kern 
County owned by Tungsten Peak Mines, 
and from a mine in San Bernardino County 
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owned by Eurocal Minerals, Inc. The re- 
maining production came from 22 mines in 
Fresno, Inyo, Kern, Los Angeles, San Ber- 
nardino, and Tulare Counties. Most of the 
ore and concentrates were sent to the Union 
Carbide plant at Pine Creek or to the 
Kennametal, Inc., plant in Churchill Coun- 
ty, Nev., for upgrading. 


1State Liaison Officer, Bureau of Mines, Sacramento, 
Calif. 

2California Division of Oil and Gas, Publication No. 
PRO6, 1977. 

3California Oil Producers, Annual Review 1977. 


Table 13.—Principal producers 


Commodity and company Address Type of activity County 
Asbestos: 
Atlas Asbestos Cord Box 805 Open pit mine Fresno. 
Coalinga, CA 93210 
Calaveras Asbestos Cord Box l ROR CENE Calaveras. 
Copperopolis, CA 95228 
Boron minerals and compounds: 
American Borate Cord Star Route 15, Box 610 RE |3 PESE Inyo. 
Lathrop Wells, NV 89020 
U.S. Borax & Chemical Corp _ _ Box 75128 Se IOS xe RO Kern. 
Sanford Station 
Los Angeles, CA 90005 
Calcium chloride: 
National Chloride Co. of 615 South Flower St. sae ot AO tr Sash ts San Bernardino. 
America. Suite 803 
Los Angeles, CA 90017 
Cement: 
Amcord, Inc.)“ 610 Newport Center Dr. Plants Riverside and 
Newport Beach, CA 92660 San Bernardino. 
California Portland Cement 800 Wilshire Blvd. C Kern and 
Co.“ Los Angeles, CA 90017 San Bernardino. 
General Portland, Inc.’ __ _ _ _ 3810 Wilshire Blvd. do Kern. 
Los Angeles, CA 90005 
Kaiser Cement & Gypsum 300 Lakeside Dr. „ RE San Bernardino and 
Corp.” Oakland, CA 94612 Santa Clara. 
Monolith Portland Cement 3326 San Fernando Rd. mE. Kern. 
Co.! Los Angeles, CA 90065 
Southwestern Portland Cement 1034 Wilshire Blvd. TNT. NR San Bernardino. 
Co.! Los Angeles, CA 90017 
The Flintkote Cod San Francisco, CA 94104 „ See era een Calaveras and 
Shasta. 
ae 
omestake Mining Co Port Costa, CA 94569_ _ _ _ _ Pitre ( oe Contra Costa. 
Interpace Cord 2901 Los Feliz Blvd. Eit e Amador, Placer, 
Los Angeles, CA 90039 Riverside, 
Sutter, Yuba. 
Lightweight Processing Co 650 South Grand Ave. Fir Ventura. 
Los Angeles, CA 90017 
Pacific Clay Products Co 1255 West 4th St. Ell Amador, 
Los Angeles, CA 90017 Orange, 
Riverside. 
Diatomite: 
Grefco, Ine 630 Shatto Pl. Open pit mine Santa Barbara. 
Los Angeles, CA 90005 
Johns-Manville Sales Corp _ _ _ Lompoc, CA 934368 P Do. 
Feldspar: 
Calspar Cort 12402 Los Nietos Rd. zosdg s eis San Bernardino. 
Santa Fe Springs, CA 90670 
Gold: 
Dickey Exploration CIO Box K Lode mine Sierra. 
Alleghany, CA 95910 
ee 
annin-Superior Gypsum Co Rt. 1, Box 7, Hwy. 46 Open pit mine Kern. 
Wasco, CA 9328 
H. M. Holloway, Ine 714 6th St. P Do. 
Wasco, CA 93280 
United States Gypsum Co 101 South Wacker Dr. Open pit mine Imperial. 
Chicago, IL 60606 and plant. 


See footnotes at end of table. 
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Table 13.—Principal producers —Continued 


Commodity and company 


Iron ore: 
Kaiser Steel Cord 


M esium compounds: 
aid Aluminum & Chemical 


Met : Co.Inc* |. 
Natural gas liquids: 
Atlantic Richfield Co. |. 


Union Oil Co. of 

. 
Delta Humus Co _________ 
Radel, Inne 


Perlite (crude): 
American Perlite Co ___— 


Perlite ern 


Paramount Perlite Co., Ine 


Petroleum and natural gas:* 
Phosphate rock: 
California Phosphate Co 


Pumice: 
Cinder Products co 


Featherrock, Inne 


r Bros. Cinders, 
Lavic Stone Cord 
Red Lava Products of 
California. 
Pumice o 


Rare-earth minerals: 
p dtl Ine 2 cee see 


Leslie Salt Co. 


Kaiser Industries Corp.? __ __ 


Livingston-Graham, Ine 


Owl Rock Products Coo 


See footnotes at end of table. 


Address 


Box 158 
Eagle Mountain, CA 92241 


50 California St. 


Francisco, CA 94106 


Box 1052 


Colorado Springs, CO 80901 


Moss Landing, CA 95039 
Rahway, NJ 070655 


445 South Figueroa St. 
Los Angeles, CA 90054 


Box 7600 

Los Angeles, CA 90054 
Box 89 

Holt, CA 95234 

Box 7075 

Reno, NV 89502 

11831 Vose 


North Hollywood. CA 91605 


Box 458 
N CA 92025 


x 83 
Paramount, CA 90723 
11831 Vose St. 


North Hollywood, CA 91605 


3838 Carson St. 
Suite 220 
Torrance, CA 90503 


50 Lakeshore Ave 
Oakland CA 94610 


Burbank, CA 91510 
Point Lakeview Rd. 
Lower Lake, CA 95457 
Ludlow, CA 
Star Route 
Clearlake. CA 95423 
Box 6190 


6 
Burbank, CA 91510 


Nipton, CA 92366 


505 Beach St. 


San Francisco, CA 94111 


Box 2950, Terminal Annex 


Los Angeles, CA 90051 


300 Lakeside Dr. 
Oakland, CA 94612 


13550 Live Oak Ave. 
Irwindale, CA 91706 


Box 47 
Irwindale, CA 91707 


Type of activity County 


Open pit mine and plant Riverside. 


Monterey and 
Y 


Open pit mine 
Solar evaporators _ _ 


Riverside. 
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Table 13.— Principal producers —Continued 
Commodity and company | Address Type of activity County 
Sand and gravel —Continued 


Pacific Cement & Aggregates? _ 400 Alabama St. IIC Alameda, 
San Francisco, CA 94110 Fresno, 
i Monterey, 
Sacramento, 
San Joaquin, 
San Mateo, 
Santa Cruz, 
Tulare, 
Yolo. 
Silver: 
Claude B. Lovestedt®_ _ ___ __ Box 1496 Underground mine Alpine. 
Carson City, NV 89701 
Sodium carbonate, sodium 
sulfate: 
Kerr-McGee Chemical Corp.? Box 367 Plant San Bernardino. 
Trona, CA 93562 
Stone: | 
Basalt Rock Co., Ine Box 2540 Quarr Marin, Napa, 
Napa, CA 94558 Sonoma. 
East Bay Excavating Co 28814 Mission Blvd. ceu. |; men Kern and 
Hayward, CA 94544 San Bernardino. 
Granite Rock Co Box 151 e San Benito. 
Watsonville, CA 95076 
Talc: 
Pfizer, Inc.* _~. _. ________ Box 558 Open pit mines Inyo and 
Lucerne Valley, CA 92356 Bernardino. 
Tungsten: l 
Union Carbide Corp. 270 Park Ave. Underground mine Inyo. 
New York, NY 10017 
1 Also clays and stone. 
2Also stone. 
Also clays, sand and gravel, lime, and stone. 
Also lime. 
s Also petroleum and natural gas. 
Most of the major oil and gas companies and many smaller companies operate in California; several commercial 
directories contain lists of them. 
? Also calcium compounds. 


5 Also gold, copper, lead, and zinc. 
? Also borate minerals and potassium salts. 
10 Also crude asbestos, copper, gold, silver, and molybdenum. 


The Mineral Industry of 


Colorado 


By Karl E. Starch! and Peggy A. Walker? 


The value of mineral production in 1977 
was $1.4 billion, an increase of 26% over the 
1976 value. Most of this increase was the 
result of higher prices paid for mineral 
. commodities; 28 commodities increased in 
value, while 6 declined. The most substan- 
tial price increases occurred in coal, natural 
gas, natural gas liquids, lead, molybdenum, 
tungsten, uranium, clays, gypsum, lime, 
and pumice. À lesser portion of the increase 
in value of minerals produced in 1977 over 
1976 is attributed to increased production. 
Production increased for 17 commodities, 
while production decreases occurred in 10 
commodities. Clays, feldspar, gold, pumice, 
pyrites, salt, sand and gravel, and uranium 
had the largest percentage increases in 
output. Price and quantity declined in cop- 
per, peat, and zinc, while a decline in output 
despite no change or an increase in price 
occurred in cement, gypsum, industrial 


sand and gravel, lead, lime, and tungsten. 

Twenty-nine mineral commodities were 
produced in Colorado in 1977, unchanged 
from 1976. Of these, 13 were classified as 
nonmetals, 11 as metals, and 5 as fuels. 
Metals accounted for 31% of the total min- 
eral value, fuels 59%, and nonmetals 10%. 
Based on value, the leading commodity in 
each group was molybdenum, petroleum, 
and cement, respectively. Nineteen of the 
29 mineral commodities produced in the 
State had a value of over $1 million; 15 of 
these were valued at over $10 million, in- 
cluding 4 that were valued at over $100 
million. 

Colorado ranked first in the Nation in 
production of molybdenum and tin, second 
in production of tungsten and vanadium, 
and third in the production of lead and 
silver. 


Table 1.—Mineral production in Colorado! 


1976 1977 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
Carbon dioxide — — thousand cubic feet 311,120 W W W 
Clay thousand short tons 479 31.976 961 $4,712 
Coal (bituminous) ____________ do- 9,437 144, 364 11,989 201,289 
Coppererr?rk᷑‚k short tons 2,431 3, 1,896 
Gem stones NA 14 NA 100 
Gold?________________ y ounces. . 50,764 6,362 12,068 10,777 
Gypsum ________ acer "aont tons 215 984 211 1,121 
OUO RETE PRIUS ME short tons 26,749 12,358 22,994 14,118 
Line thousand short tons 185 4,406 180 §,418 
Natural gas ________ million cubic feet. 183,972 88,307 188,792 152,922 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand 42-gallon barrels. .. 1,904 13,403 
9,381 67,066 
LP gases do- 6,505 38,249 
Peat |... thousand short tons. _ 33 288 32 195 
Petroleum (crude) 
thousand 42-gallon-barrels_ _ 38,992 376,273 39,460 398,457 


See footnotes at end of table. 


113 


114 MINERALS YEARBOOK, 1977 


Table 1.—Mineral production in Colorado! —Continued 


1976 1977 
Mineral | Value | Value 
Quantity (thousands) Quantity (thousands) 
Sand and gravel“ . thousand short tons_ — 20,160 . $82,900 23,910 $50,527 
Silver 5) thousand troy ounces. - 4,088 17,762 4,668 21,545 
tone: 
Crushed |... thousand short tons_ _ . 5,293 12,357 5,597 14,169 
Dimension 8 6 198 5 181 
DADO ccce C ee es short tons. _ 50,621 37,460 40,267 27,704 
Combined value of carbon dioxide, cement 
(masonry and portam cayı (bentonite), 
feldspar, iron w 5 ee 
pumice, pyrites, salt, sand and gravel (indus- 
trial), tin, tungsten concentrate, uranium, 
vanadium_____________________ XX 319,043 XX 424,210 
Total. ee eee eee lu XX 1,110,166 XX 1,897,089 
Total 1967 constant dollars -------- XX 399,105 XX 7689,578 
limi . NA Not available. W Withheld to avoid disclosing company proprietary data; value included in 


PPre 
"Combined value" figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes bentonite; value included in Combined value" figure. 
*Recoverable content of ores, etc. 
*Excludes industrial sand and gravel; value included in “Combined value" figure. 


Table 2.—Value of mineral production in Colorado, by county! 


(Thousands) 

County 1976 1977 Minerals produced in 1917 
Adams $58,134 W Sand and gravel, lime, stone. 
Alamo 3229 Sand and gravel, peat. 

Arapahoe - ------------ 22,113 3,550 Sand and gravel, stone. 
Archuleta... Lc W Sand and gravel. 
ST eee ere aes er 2,981 8 Stone. 
Bent `- Se 8 880 — | 
Boulder |... ...--- 21,601 28,993 Cement, sand and gravel, stone, clays, 
lime, gold, silver, peat, t n, lead, zinc, 
co 
Chaffee „ W W Stone, said and gravel, peat. 
Cheyenne 6,876 6 d and gravel. 
Clear Creek. ----------- W Mol ned sand and gravel, gold, lead, 
ver, copper, stone. 
Conejos -.--.----------- W W Sand and gravel. 
e W W Pumice, sand and gravel. 
Crowlle1n) : 19 19 Sand and gravel. 
Custerrnr 2 col W W Perlite. 
| NET W W Sand and gravel, lime, stone. 
Denver W 81 Sand and gravel, stone. 
Dolores 2,553 256 Sand and gravel, stone, silver, zinc, 
gold, lead, copper. 
Douglas 608 W Clay, sand and gravel, stone. 
CT W W Zinc, silver, re sand and gravel, 
Bas pend Le umice, stone. 
Elbert --------------- 1,359 331 Sand and 2 clays. 
El Passo W W Sand and gravel, stone, clays. 
Fremont ---- 39,715 39,647 Cement, stone, um, clays, 
sand and gravel, feldspar. 
GarfielaaL ------ 2,221 672 Sand and gravel, stone, vanadium, uranium. 
Gilpin --------------- W W Peat. 
Grandi 441 488 Sand and gravel. 
Gunnisorn «„ 100 W Stone, sand and gravel. 
Hinsdale ..  ........-. W 1 Sand and gravel. 
Huer fanno 119 101 Do. 
Jackson „ 9,184 28 Sand and gravel, stone. 
Jefferao; nn W W Sand and gravel, uranium, stone, clays. 
Kiowa 5,285 Eos 
Kit Carson _________--~- W Sand and gravel. 
99. 8 214.538 230,171 Molybdenum, tungsten, silver, zinc, 
lead, gold, tin, sand and gravel, copper, 
pyrites, stone. 
La Flas 21,335 544 Sand and gravel, stone. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Colorado, by county! —Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Larimer ____~__________ $18,251 $19,122 9 sand and gravel, stone, gypsum, 
e. 

Las Animas___________- W W Sand and gravel, clays, stone. 
Lincoln: _ W 65 Sand and gravel. 

%% ͤ S 11,726 W Lime, sand and gravel. 
Mesa 7,333 W Uranium, sand and gravel, vanadium, stone. 
Mineral W W Silver, lead, zinc, copper. 
Moffa:aettt --- 17,226 W Uranium, sand and gravel, vanadium, stone. 
Montezuma 2,761 W Sand and gravel, pa iia dioxide, stone. 
Montrose ____________~_ W 21,314 Uranium; vanadium, sand and gravel, salt, 

ne. 
Morgan 7,301 W Lime, sand and gravel, stone. 
Otero W Lime, sand and gravel. 
GWG aie 6,576 3,116 Zinc, lead, silver, copper, gold, sand and 
gravel. 
Path 2222554222522 204 W W Peat, sand and gravel, stone. 
Phillips -------------- 64 46 Sand and gravel. 
itin o ccn nons 4,067 W Iron ore, sand and gravel. 
Prow ers 982 140 Sand and gravel, stone. 
Pueblo W W Lime, sand and pares clays, stone. 
Rio Blantd;ooo 227,506 W Sand and gravel. 
Rio Grande W W Do. 
Routt... 2 ------------—- 1,885 482 Sand and gravel, stone. 
Saguache ~- ----------- W W Uranium. : 
San quam W 15,883 Zinc, gold, lead, silver, copper. 
San Miguel . 83,824 W | Uranium, vanadium, zinc, lead, copper, gold, 
silver, sand and gravel, stone. 
Sedgwick W W Lime, sand and gravel. 
Summit 714 800 Sand and gravel, silver, gold. 
Teller W W Peat, silver, sand and gravel, stone. 
Washington 22,9363 82 Sand and gravel, stone. 
/ mes 102,811 W Sand and gravel, lime, stone. 
Yumi eo ie W 378 Sand and gravel. 
Undistributed?__________ 237,573 1,024,585 
Total? . |... ....- 1,110,166 1,897,039 


W Withheld to avoid disclosing company proprietary data; included with '"Undistributed." 

Values for petroleum are based on an average price per barrel for the State. 

3Includes gem stones, coal, natural gas, natural gas liquids, petroleum, and values indicated by symbol W. 
3Data may not add to totals shown because of independent rounding. 


Table 3.— Indicators of Colorado business activity 


1976 1977» Change, 


ga d pee and labor force, annual average: 
otal civi 


civilian labor for ral. thousands 1,213.0 1,250.0 -3.0 
Unemploym e!!! do... 71.0 78.0 -9.9 
Employment (nonagricultural): 

Mining n n D EE ee at ate ee do- 21.2 b +9.4 
Manufacturing =... 2.5 2.0 oe ꝛ —˙ eee — do— 141.1 144.4 ＋2.3 
Contract constructioonnnnnn”ôẽnsnWc”çwnůôœçôçm 7 4 do— 49.6 51.7 4- 4.2 
Transportation and public utilities |... do_ _ __ 60.3 62.6 +3.8 
Wholesale and retail trade do... 236.2 240.9 +2.0 
Finance, insurance, real estate do... 59.0 61.0 +3.4 
Servi Ll o ue n c ggf . do. __ 193.0 194.7 4.9 
Government |... LLL LLL LLL c2 c cl Lc 222222222222 do— 214.2 213.8 —2 
Total nonagricultural employmentttul do... 974.6 992.3 +1.8 
Personal income: 
I/ ² ꝶ ⁵ ę ² r f et a as millions 316,810 $18,752 +11.6 
Per CODA ooo ll... mr 88 36.527 ^ $1,160 +9.7 
Construction activity: 
Number of private and public residential units authorized... _ 24,951 37,281 +49.4 
Value of nonresidential construction millions_ _ $300.8 $431.2 +43.4 
Value of State road contract awards do— $69.0 $135.0 +95.7 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,227 1,445 +17.8 
Mineral production value: 
Total crude mineral value _________________-_--___-_ millions $1,110.2 $1,397.0 + 25.8 
Value per capita, resident population ~- ----------------------- $430 $533 -23.9 
Value per square mildſ see $10,649 $13,401 --25.8 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Legislation and Government Pro- 
grams.— During the first session of Colora- 
do's 5lst General Assembly (1977), after 
several years of debate, a bill imposing a 
mineral severance tax was passed. Gover- 
nor Richard D. Lamm refused to sign the 
bill, and it became law without his signa- 
ture on January 1, 1978. This act, 39-29-101 
et. seq. CRS 1973, imposes new taxes on 
metals, molybdenum, coal, and oil shale and 
increases the previous tax on oil and gas. 
Nonmetals were not included in the law. 
Metals, exclusive of molybdenum, are taxed 
at a rate of 2.25% of gross income per 
mining operation (defined as mine-mouth 
value) exceeding $11 million, with a credit 
for ad valorem taxes assessed not to exceed 
50% of the severance tax. Income from the 
extraction or processing of ores or minerals 
from mine waste or residue of previously 
processed ores is not included. Molybdenum 
is taxed at a rate of 15 cents per ton of ore 
mined without credits or exemptions. Coal 
is taxed at a rate of 60 cents per ton for 
surface-mined coal and 30 cents per ton for 
underground-mined coal, with a provision 
for increasing or decreasing the rate 1% for 
every three points' change in the index of 
wholesale prices. The first 8,000 tons of coal 
produced each quarter is exempt, and there 
is an additional 5096 credit on the produc- 
tion of lignitic coal. Oil shale is taxed at a 
rate escalating to 4% of gross proceeds 
(defined as mine-mouth value) in the fourth 
and succeeding years of a commercial (50% 
of design capacity) oil-shale activity. There 
are exemptions for the first 10,000 barrels 
per day of production and a 25% credit for 
the use of in situ methods. Oil and gas are 
taxed at a rate varying with the gross 
income (defined as wellhead value), ranging 
from 2% for under $25,000 to 5% for over 
$300,000. Wells producing less than 10 bar- 
rels per day of crude oil (stripper wells) are 
exempt. A credit against the severance tax 
is allowed in an amount equal to 87-1/2% of 
all ad valorem taxes assessed. Severance 
tax receipts are to be distributed 40% to the 
State's general fund, 1596 to the severance 
trust fund, and 4596 to the local govern- 
ment tax fund. 

The State of Colorado and the U.S. De- 
partment of the Interior signed a coopera- 
tive agreement authorizing the State to 
enforce surface mining reclamation stan- 
dards on Federal coal leases. This agree- 
ment is intended to prevent duplication in 
the administration and enforcement of 
State and Federal reclamation laws and is 
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similar to agreements between the Depart- 
ment of the Interior and the States of 
Wyoming, Utah, New Mexico, North Dako- 
ta, and Montana. According to the U.S. 
Geological Survey, there are 113 Federal 
coal leases in Colorado covering 121,470 
acres, containing an estimated 271 million 
tons of coal recoverable by surface mining 
methods. Twelve of these leases are current- 
ly in production. 

The Colorado State Government proposed 
a pioneering process to evaluate the envi- 
ronmental and socioeconomic aspects of 
Climax's Mt. Emmons molybdenum project 
near Crested Butte. The State's proposal 
has been termed the Colorado Review Pro- 
cess (CRP) and would identify all Federal, 
State, and local agencies that should be 
involved early in the planning and concep- 
tual process of mine development and 
would coordinate their activities and that of 
the local citizens in reviewing and issuing 
necessary permits and in drafting complete 
and comprehensive environmental impact 
Statements. Climax has agreed to partici- 
pate in CRP and has pledged full coopera- 
tion in making this new coordination pro- 
cess a success. The U.S. Forest Service is the 
lead Federal agency, and the Colorado De- 
partment of Natural Resources is the lead 
State agency in this evaluation process. 

As part of a major experiment to examine 
environmental problems of deep oil shale 
mining, the Federal Bureau of Mines drilled 
a 10-foot-diameter, 2,371-foot-deep shaft on 
Horse Draw in the Piceance Creek basin. 
Drilling, started on March 25, 1977, was 
interrupted by two major fishing operations 
to recover lost tools and was completed on 
October 2, 1977. The shaft was lined with 8- 
foot-diameter steel casing, and work on 
hoisting equipment and surface facilities 
was begun. 

The Colorado Legislature passed and Gov- 
ernor Lamm signed into law legislation 
establishing a new State system for receiv- 
ing and distributing mineral lease revenues 
from Federal land in Colorado which are 
returned by the Federal Government to the 
State. The measure brings State law into 
compliance with changes made by Congress 
in 1976 to the 1920 Mineral Leasing Act. 
These changes, among other things, increas- 
ed the State share of revenues from Federal 
lands from 37-1/2% to 50%. Included in the 
bill is a new local government mineral 
impact fund to aid communities suffering 
growth impact from energy or mineral re- 
source development projects. Under the 
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formula established in the bill, the $15 
million in Federal leasing revenue expec- 
ted by the State in fiscal 1978 would be dis- 
tributed as follows: $9 million to the State 
school fund, $2.3 million to counties 
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in which the lease revenue originated, $1.5 
million to the Colorado Water Conservation 
Board for small water projects, and $2.2 
million to the new mineral impact fund. 
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Figure 1.—Value of petroleum and total value of mineral production in Colorado. 
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Figure 2.—Value of mine production of gold, lead, silver, and zinc, in Colorado. 
REVIEW BY MINERAL COMMODITIES 
METALS in lode mines. The State placed 10th in the 
Nation in the production of : 
Cadmium, Indium, and Thallium.— The decline in output was caused by 


ASARCO Inc. recovered cadmium, indium, 
thallium metal, and thallous sulfate at its 
Globe smelter in Denver from flue dust, 
dross, and byproduct materials received 
from out-of-State smelters. The output was 
not included in the State mineral produc- 
tion because the origin of the processed 
materials could not be determined. Cadmi- 
um is contained in some zinc ores mined in 
Lake, Ouray, San Juan, and San Miguel 
Counties. 

Copper.—Copper production decreased 
22% in quantity and 25% in value com- 
pared with that of 1976. The value decline 
reflected lower prices paid for copper; the 
average price paid for copper in 1977 was 
66.8 cents per pound compared with 69.6 
cents per pound in 1976. Copper in Colorado 
is obtained principally from base metal ores 


decreases in copper production at the Idara- 
do mine of Idarado Mining Co. in Ouray and 
San Miguel Counties and the Camp Bird 
mine of Federal Resources Corp. in Ouray 
County. Camp Bird mine sustained an 82% 
drop in copper output. However, Idarado, 
despite a 39% decline in copper output, 
remained the largest copper producer in the 
State. To lower operating costs and con- 
serve reserves at the Idarado mine, the 
work force was reduced in early October 
from approximately 285 workers to about 
145. Employment in 1975 had been 489 
employees. High mining costs, lower metal 
prices for copper and zinc, and lower grade 
ores contributed to the $302,000 net loss 
reported by the company in 1977. The 
Camp Bird mine suspended operations early 
in August and placed the mine and mill on 
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a limited standby basis. Thirty employees 
were laid off, and 15 were retained to 
stockpile ore, maintain the equipment and 
pumps, and conduct a limited exploration 
program. 

The Sunnyside mine of Standard Metals 
Corp. on Cement Creek north of Silverton, 
San Juan County, was again the second 
largest copper producer. The Idarado, Sun- 
nyside, and Eagle mines accounted for 85% 
of the State’s output of copper. Ten other 
mines reported copper output; of these, 
principal production was obtained from 
the Eagle mine of New Jersey Zinc Co. at 


Gilman, Eagle County, the Bulldog Moun- 
tain mine of Homestake Mining Co. at 
Creede, Mineral County, the Leadville unit 
of ASARCO Inc. at Leadville, Lake County, 
and the Camp Bird mine unit of Federal 
Resources, Inc. There were six small mines 
with copper production in 1977, compared 
with seven in 1976. Only two of the six 
small mines with copper output in 1977 
were among those in production in 1976. 
This low survival rate of small mines be- 
tween 1976 and 1977 was characteristic of 
all the base metals. 


Table 4.—Colorado: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


Materi i 
88 Mines producing? sold js T Gold T Silver 
treated? Troy y 
Lode Placer (short E Zune Value bunca Value 
1975, total. 22 4 1,400,255 55,83 28, 959,946 8,866,000 $14,877,728 
1976, total... 21 2 1,294,584 50,764 6,361,745 4,088,171 17,761,795 
1977: 
Clear Creek 3 TUN 943 141 20,911 1,940 8, 
Eagle 1 oo 164,708 905 134,220 238,414 1,101,473 
Quray 5 2 we 70,941 1,259 186,722 69,115 319,311 
San Juan ______ 7 de 268,957 49,410 7,827,998 829,968 1,524,45 
San Miguel! 1 zu 257,262 7,183 1,065,311 186,021 859,418 
Summit |... mw OM 1 1 148 71 
Undistributed - 5 1 458,828 13,769 2,042,081 8,837,967 17,731,407 
Total*_______ 19 1 1,221,640 72,068 — 10,777,891 4,663,496 — 21,545,952 
Co Lead Zinc 
Short à Short Short € 
tons Value tons Value ton Value vaiue 
1975, total.. 3,560 $4,570,975 27,088 $11,647,675 48,460 $37,798,984 $77,855,258 
1976, total. 2,431 3,384,109 26,749 12, 357,980 50,621 37,459,878 77,325,502 
1977: 
Clear Creek 2 2,516 23 14,254 er — 46,644 
Eagle - 166 222,394 1,778 1,091,776 11,767 8,095,365 10,645,228 
Ouray ________ 183 244,849 1,286 789,441 2,151 1,479,849 3,020,172 
San Juan ______ 502 670,974 4,824 2,962,162 4,939 3,398,130 15,883,716 
San Miguel! 801 1,070,827 4,831 2,966,244 8,799 6,058,744 12,015,044 
Summit 8 = a ic e x 476 
Undistributed?.. _ _ 241 322,204 10,252 6,294,585 12,611 8,676,563 35,066,840 
Total“ 1,896 2,533,264 22,994 14, 118,462 40,267 27,703,651 76, 678.120 


10perations from which gold, silver, copper, lead, or zinc were recovered as byproducts from sand and gravel, or 
cleanup, are not counted as mines. 
not include gravel washed. 
Includes Boulder, Dolores, Gilpin, Lake, and Mineral Counties. 
‘Data may not add to totals shown because of independent rounding. 
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Table 5.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc, 
in 1977, by type of material processed and method of recovery 


Type of material processed (troy (troy hort. (short (short 
eee 3 ounces) ounces) tons) tons) tons) 
Lode: 
Amalgamation and cyanidationCLCLl⁊ d 25,408 157,046 = E h 
Smelting of concentrates... LLL LLL 46,711 4,364,623 1,777 22,974 40,267 
Direct smelting of: 
Ore COE ER RE 8 482 141,756 120 20 Bae 
Cleanup- - - - -- - --------------—— 1 71 omn S UR 
Total e ct heredi ce reae 12,602 4,663,496 1,896 22,994 40,261 
dro PEN P TH 66 "m es ais NES 
Grand totaalls 12,668 4,663,496 1,896 22,994 40,267 
1Combined to avoid disclosing company proprietary data. 


Mata may not add to totals shown because of independent rounding. 


Table 6.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1977, by class of ore or other source material 


Number enn oq Gold Silver Copper Zinc 
Source of - treated? (troy (troy (short (short (short 
mines (short tons) ounces) ounces) tons) tons) tons) 
Lode ore: 
Silver 7 276,862 870 3,681,587 256 2,586 1.172 
Copper- lead- zinc 1 300,750 8,397 217,467 937 5,648 10,286 
Lea 4 1,229 147 2,822 2 24 e 
Lead-znc . 7 482,981 62,164 664,891 654 12,979 17,042 
ING ee 1 159,861 423 96,658 47 1,7 11,767 
ota ses oS 13 944,777 71,731 981,838 1,640 20,408 39,095 
Silver cleanup _ _ _ Susp 1 71 
Total lode 18 1,221,640 12,002 4,663,496 1,896 22,994 40,267 
Pee S La "— a= EN 
Grand total 19 1,221,640 12,668 4,663,496 1,896 22,994 40,267 


Detail will not necessarily add to totals shown because some mines produce more than one class of material. 


*Operations from which gold and silver are recovered as byproducts from sand and gravel operations, or cleanup, are 


not counted as producing mines. 
*Does not include gravel washed. 
*Includes silver from leach vats. 


5Data may not add to totals shown because of independent rounding. 


Gold.—Output of gold was 21,904 ounces 
(48%) above the 50,764 ounces recovered in 
1976. The 69% increase in value for 1977 
was attributed to the gain in average price 
of gold from $125.32 per troy ounce in 1976 
to $148.31 per troy ounce in 1977. Seventeen 
lode mines and 2 placer operations in 12 
counties yielded gold, compared with 20 
lode mines and 2 placers in 1976. Most of 
the gold was recovered as a byproduct of 
base metal ores. With 6.6% of domestic 
output, Colorado ranked fifth among the 
States in production of gold in 1977, com- 
pared with 5% of the output and the same 
rank in 1976. 

More than one-half of Colorado’s gold 
production came from the Sunnyside mine 


of Standard Metals Corp., which continued 
to be the largest producer of gold in the 
State. In 1977, production from the Sunny- 
side increased 86% from that of 1976. The 


gain in output at the Sunnyside was achiev- 


ed with improved operating facilities at the 
mine — the new ore pass and service raise 
were used during the year, and the expand- 
ed mill (from 700 to 1,200 tons per day) 
allowed a 24% increase in tonnage milled. 
Value of the ore increased $7.37 per ton 
because increase in precious metal prices 
which offset the lower price of zinc and a 
higher grade ore was mined.‘ 

Listed in order of production, other prin- 
cipal gold producers included the Leadville 
unit of ASARCO Inc., Idarado mine of 
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Idarado Mining Co., and Eagle mine of New 
Jersey Zinc Co. The Sunnyside, Leadville 
unit, and Idarado mines yielded 97% of the 
gold produced in Colorado. 

Texasgulf, Inc., continued exploration for 
gold on the Golden Cycle Corp. properties in 
Cripple Creek, Teller County. According to 
the Golden Cycle Annual Report 1977, the 
project started January 30, 1976, with an 
agreement creating the Texasgulf Golden 
Cycle Mining Co. and was scheduled to 
expend $3 million in 3 years. By yearend 
1977, $3.6 million had been spent. 

In the 2 years exploratory drilling was 
conducted from surface and underground 
locations, an old hoist at the Ajax mine was 
replaced by a $300,000 hoist, two large 
underground ventilation systems were 
installed on the 3100 level of the Ajax, the 
Cresson and Vindicator laterals on the 3100 
level were cleaned up and rehabilitated, 
substantial geological mapping was done, 
hundreds of old mine maps were consoli- 
dated, and many samples were taken. Over 
55,000 feet of surface drilling was complet- 
ed; 140 holes drilled to a depth of 400 feet. 

Objectives were to find large, low-grade 
gold mineralization suitable for open pit 
mining and high-grade veins not previously 
discovered. Assay results were very low 
grade except in an area about 800 feet 
northwest of the Cresson shaft, where a 30- 
foot intercept assayed 0.41 ounce of gold per 
ton. From the 3100 level of the Ajax, a total 
of 3,905 feet in three holes were drilled on 
the downward extension of the productive 
Newmarket and Bobtail veins. On the Bob- 
tail, one hole tested 460 feet below the 3100 
level was low grade. At 325 feet below the 
3100, another hole intercepted the Newmar- 
ket vein. One hot spot had values of 69.65 
ounces of gold per ton over a true thickness 
of 3.6 feet. Another structure 100 feet dis- 
tant over a true thickness of 3.6 feet showed 
values of 1.40 ounces of gold per ton. The 
second hole intercepted the Newmarket 
about 500 feet below the 3100 level and had 
a true thickness of 7.3 feet assaying 0.73 
ounce of gold per ton, a more typical find- 


ing. 

In 1977, about 10,000 feet of underground 
tunnels were rehabilitated in order to pro- 
vide access to the ends of two long lateral 
tunnels. In the 1940’s and 1950’s, these 
laterals had been driven toward the lower 
levels of the Cresson and the lower levels 
of the Vindicator-Theresa-Golden Cycle 
mines; a point below the Vindicator shaft 
was reached, but the Cresson lateral was 
stopped 1,200 feet from a point vertically 
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below the Cresson shaft. Texasgulf was 
preparing to map, sample, and drill the area 
by 1978.5 

The Mining Record, March 9, 1977, re- 
ported that Pennsylvania Mountain Associ- 
ates operated a gold placer at 12,400 feet in 
the Mosquito Range south of Fairplay, Colo. 
Discovered in 1870, the Bulgar basin placers 
are operated only during the summer 
months owing to severe working conditions 
such as permafrost, muskeg, 75- to 80-mile- 
per-hour winds, and maximum 55 to 60° F 
summer temperatures. 

In other developments, Tusco, Inc., 
purchased the Allied Chemical Corp. 
fluorspar mill in Boulder. Hendricks Min- 
ing Co., owners of the Cross mine in Cari- 
bou, Boulder County, will operate and man- 
age the mill in order to process the gold- 
silver ore from the Cross mine and some 
custom ores. 

Among the 10 counties with gold produc- 
tion during 1977, San Juan, Lake, San 
Miguel, and Ouray were leading sources; 
their production accounted for 98% of the 
State’s output. There were 12 small mines 
(material treated or sold under 50,000 tons 
per year) with gold production, compared 
with 14 in 1976. Of the 14 small mines with 
gold output in 1976, only 3 were among the 
12 small mines in production in 1977. 

Iron Ore.—The Cooper mine south of 
Ashcroft, Pitkin County, is the only oper- 
ation currently producing iron ore in the 
State. Owned by Pitkin Iron Corp. and 
operated by Morrison-Knudsen Co., Inc., 
this mine produces ore that is trucked to a 
railhead north of Aspen and then shipped to 
CF&I Steel Corp.’s Pueblo smelter. 

Lead.—Output of lead decreased 14%; 
however, the value of production increased 
14% owing to the increase in the price of 
lead. The average price for the year was 
30.7 cents per pound, 7.6 cents above the 
average price for 1976. In 1977, Colorado 
ranked third in the Nation, producing 3.9% 
of domestic lead; in 1976, the State produced 
4.4%. 

The Leadville unit of ASARCO Inc. con- 
tinued to have the largest production of 
lead ore in the State. Idarado mine of 
Idarado Mining Co. retained second place 
even with a decrease in output of lead ore. 
In order of production, other principal pro- 
ducers included the Sunnyside mine, Stand- 
ard Metals, Inc.; the Bulldog Mountain 
mine, Homestake Mining Co.; the Eagle 
mine, New Jersey Zinc Co.; the Sherman 
mine, Day Mines, Inc.; and the Camp Bird 
mine, Federal Resources Corp. 
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Six of 10 counties with lead production 
had output over 1,000 short tons of lead. 
Ranked according to amount, the counties 
were Lake, San Miguel, San Juan, Mineral, 
Eagle, and Ouray. Eleven small mines con- 
tributed 1,107,818 pounds of lead, or 2.4% of 
the State’s production in 1977, compared 
with the same number producing 3,270,523 
pounds of lead, or 6.1%, in 1976. Of the 
small mines producing lead in 1977, only 
three were in operation in 1976; the other 
eight were new producers. 

Pride of the West mill near Silverton was 
reopened in April 1977. Union Supply Co. 
purchased the mill from the Dixilyn Corp. 
in 1976 and formed the San Juan Milling 
Co. to operate the plant as a custom mill for 
the treatment of copper, lead, zinc, gold, 
and silver ores. Built in 1941, this standard 
flotation mill was processing about 60 tons 
of ore per day by July 1977; full capacity of 
the mill is reportedly 600 to 700 tons per 
day. The company planned to obtain 70% to 
75% of the mill feed from ores mined from 
various rehabilitated old mines. San Juan 
reopened the Esmeralda by removing 30 to 
40 feet of caved material. Mining, explora- 
tion, and development was also started at 
the Henrietta using conventional mining 
methods and an innovative Swedish-made 
tunneling machine that bores a drift 5 feet 
wide and 7-1 / 2 feet high. 

Molybdenum.—Molybdenum was once 
again the most valuable metal produced in 
Colorado. Climax Molybdenum Co., a divi- 
sion of AMAX Inc. and the Nation’s largest 
molybdenum producer, reported 75 million 
pounds of molybdenum in concentrate 
produced in 1977 from its Climax and 
Henderson! mines. The Henderson under- 
ground mine in Clear Creek County, in its 
first full year of production, increased out- 
put to 24 million pounds of molybdenum 
from its 1976 level of 3 million pounds. 
Capacity is expected to reach 50 million 
pounds of molybdenum in concentrates by 
1980. Henderson's reserves, estimated in 
AMAX's 1977 Annual Report, are 266 mil- 
lion tons of ore averaging 0.421% molybde- 
num disulfide with a preliminary estimate 
of an additional 154 million tons containing 
0.362% molybdenum disulfide. 

The Climax mine, Lake County, mo- 
lybdenum-in-concentrate production was 
down 16% from 1976 levels to 51 million 
pounds because of lower grade ore. The 
Climax open pit reserves are estimated to 
be 171 million tons of ore with an average 
grade of 0.299% molybdenum disulfide. Re- 
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serves that could be mined by underground 
methods are estimated to be 305 million 
tons containing 0.313% molybdenum disul- 
fide. 

Work continued in 1977 on the Mayflower 
project at the Climax operation. The esti- 
mated $30 million project includes con- 
structing a new tailings storage area, an 
ion-exchange plant, and a heavy metals 
plant, and relocating 4.5 miles of Colorado 
Highway 91.“ The new tailings storage pond 
will allow continued operations into the 
21st century.* The ion-exchange plant will 
remove dissolved molybdenum from excess 
tailings pond waters, and the heavy metals 
plant will remove heavy metal ions, such as 
copper, lead, zinc, and iron, from these 
waters. The resulting purified water will be 
released into Ten Mile Creek. The highway 
is being relocated because the existing high- 
way will be covered by the tailings storage 
area. 

The American Society for Metals desig- 
nated the Climax mine as a National His- 
toric Landmark. The Climax operation is 
the first mine in Colorado and 1 of only 13 
mines in the United States to be given this 
recognition.“ 

AMAX and Timberline Minerals, Inc., 
each performed exploration work for molyb- 
denum on separate prospects near Crested 
Butte.*° AMAX’s Mt. Emmons prospect is 
reported to have 165 million tons of min- 
eralized material containing more than 
0.43% molybdenum disulfide." 

Silver.—Output of silver from 19 mines in 
10 counties gained 580,325 troy ounces, or 
14%, over 1976. Value of production in- 
creased 21% and was attributed in part to 
the rise in the average price of silver from 
$4.35 per troy ounce in 1976 to $4.62 per 
troy ounce in 1977. 

In 1977, with 12% of the Nation’s silver 
output, Colorado ranked third in the Na- 
tion; in 1976, the State had 11.9% and 
ranked third. Six mines had production 
exceeding 100,000 ounces of silver. Principal 
output continued to come from Homestake 
Mining Co.’s Bulldog Mountain mine near 
Creede and from the Sherman mine oper- 
ated by Day Mines, Inc., near Leadville. In 
order of output, other important silver 
mines included the Sunnyside mine of 
Standard Metals, Inc., the Leadville unit of 
ASARCO Inc., the Eagle mine of New 
Jersey Zinc Co., and the Idarado mine of 


. Idarado Mining Co. These mines accounted 


for almost 99% of the State's output of 


silver. Leading counties, in order of pro- 
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duction, were Mineral, Lake, San Juan, 
Eagle, and San Miguel. Thirteen small 
mines had silver production in 1977, compa- 
red with 14 in 1976; however, only 3 of those 
small mines with silver output in 1977 were 
the same ones in production in 1976. 

According to the Homestake Annual Re- 
port 1977, ore milled at the Bulldog Moun- 
tain mine increased from 105,752 tons in 
1976 to 113,672 tons in 1977. Silver content 
of the ore increased from 18.1 ounces per 
ton in 1976 to 19 ounces per ton in 1977. 
Production was obtained from six stopes 
above and nine stopes below the 9360 level 
which is the main access tunnel level at 
9,360 feet above sea level. By yearend, over 
8-1/2 miles of tunnel had been driven on 
five separate levels. During the year, 7,013 
feet of development drifts were driven and 
2,315 feet of raises bored. Development 
work was concentrated in the Puzzle vein 
system on the 9000, 9200, and 9360 levels. 
Exploration included drifting on the West 
Strand vein system on the 9360 level and 
long-hole diamond drilling to test for paral- 
lel structures east and west of the Puzzle 
system. Significant ore-grade mineraliza- 
tion was encountered in the West Strand 
structure and excellent-grade ore on vein 
intercepts, assuring continuity of ore be- 
tween 9000 and 9200 levels. The newly 
constructed carbon-in-pulp plant, first in 
the world, required modifications of equip- 
ment and processes which necessitated op- 
erating the plant at lower-than-expected 
tonnages. Most modifications, however, 
were completed by yearend. The electrolytic 
section of the plant was found to be un- 
derdesigned, and modifications were ex- 
pected to be completed in 1978. The added 
capacity will permit reprocessing of the 
silver-bearing material from the tailings 
pond. By December, the startup of a newly 
constructed water treatment plant was ex- 
pected to improve the quality of the mine 
water discharge. 

The Sherman mine, Leadville unit, Day 
Mines, Inc., according to the 1977 Annual 
Report, increased the amount of ore pro- 
cessed in the mill 59% in 1977. The 85,066 
tons of ore treated averaged 21.45 ounces of 
silver per ton and 1.13% lead per ton, and 
40% more silver was recovered than in 
1976. During the year, mine plant improve- 
ments included installation of trackless 
mucking ahd haulage equipment, construc- 
tion of a new change room, and relocation of 
the compressor. Additional mill facilities to 
be completed by mid-1978 will provide con- 
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centrating tables and a thickener. Day 
Mines, Inc., had nearly recovered all of its 
costs in the project by yearend, and accumu- 
lation of work capital began. With the 
establishment of a working capital fund 
equal to 3-month average operating costs, 
the 50-50 split with Leadville Corp. of the 
first $4 million of operating costs will com- 
mence. Thereafter, profits over $4 million 
will be split 60% to Day Mines and 40% to 
Leadville. 

In other developments, Rico Argentine 
Mining Co. suspended mining and milling 
operations at the Rico mine in Rico early 
1977, until milling procedures could be stud- 
ied. Exploration by core drilling in the area 
continued. 

Tin.—Tin concentrate was produced as a 
byproduct at AMAX’s Climax mill. Produc- 
tion amounted to 171,000 pounds of tin 
contained in concentrates.!? 

Tungsten.—Most of the tungsten pro- 
duced in Colorado comes from the Climax 
mine of AMAX Inc. About 2.2 million 
pounds of tungsten trioxide in concentrate 
was produced as a byproduct of processing 
molybdenum ore. This was approximately 
the same level as 1976.!* Colorado Tungsten 
Corp. in Boulder County and Choctaw Min- 
ing Co. in San Juan County mined small 
amounts of tungsten ore. 

Uranium.—For the first time in 3 years, 
the output of uranium oxide in the State 
increased. Production of U;O, increased 
20% over that of 1976 and value rose 45%, 
reflecting both the increased price of yel- 
lowcake and the increased production. Colo- 
rado maintained fourth place behind New 
Mexico, Wyoming, and Utah in ranking 
among producing States. Uranium pro- 
duction came from 82 mines in 7 counties 
during the year; 2 in Garfield, 1 in Jeffer- 
son, 19 in Mesa, 3 in Moffat, 36 in Montrose, 
2 in Saguache, and 19 in San Miguel. 

Operators of the four uranium mills in 
Colorado in 1977 were the Cotter Corp. at 
Canon City, Union Carbide at Uravan, 
Sweeney Mining and Milling Co. in Boulder 
County, and Ranchers Exploration and De- 
velopment Co. In addition, Cotter Corp. 
awarded a $26.1 million contract to Moun- 
tain States Engineering Corp. for the design 
and construction of a new uranium-va- 
nadium processing facility at Canon City. 

Homestake Mining Co. continued work on 
its Pitch project near Marshall Pass in 
Saguache Co. According to Homestake’s 
1977 annual report, drilling thus far has 
indicated 2.3 million tons of ore with a 
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grade of 0.19% U, O.. The company has 
signed contracts for delivery of 6.3 million 
pounds of yellowcake, which is to be pro- 
duced at the open pit operation. The annual 
report also indicated that the necessary 
licenses and permits have been obtained 
from the appropriate State and Federal 
agencies and that the U.S. Forest Service is 
preparing an environmental statement on 
the project. The company announced plans 
to begin construction of a mill in 1979. 

Ranchers Exploration and Development 
Corp. began moving old mill tailings from a 
site near the San Miguel River at Naturita 
to a new site about 2.5 miles away. The 
600,000 tons of tailings were leached to 
remove the less than 1 pound of U, O, 
contained in each ton; the uranium in the 
leachate was then recovered by solvent 
extraction. The processed tailings were 
covered to provide environmental protec- 
tion. The first yellowcake was recovered in 
December. When operations were complet- 
ed at the Naturita site in late 1978, it was 
planned to disassemble the mill and relo- 
cate it at Durango to begin processing an 
additional 1.4 million tons of abandoned 
tailings there. The uranium produced from 
the operation has been sold to Virginia 
Electric and Power Co. of Richmond, Va. 

Other uranium developments around the 
State include plans for a uranium ore- 
crushing and sampling plant near White- 
water in Mesa County. The new plant, 
owned by Cotter Corp., was scheduled for 
completion in September. Weld County au- 
thorities announced in September that they 
will lease some 40,000 acres of county- 
owned minerals. Interest centered around 
the Grover area, where Wyoming Minerals 
Corp. was testing a deposit to determine 
whether an in situ leaching project would 
be economically feasible. Power Resources 
Corp. of Denver had expressed interest in 
the Weld County holdings. Power Resources 
Corp. also announced that it had signed a 
joint venture with Shell Oil Corp. to explore 
80,000 acres in eastern Colorado. Public 
Service Co. of Oklahoma and Nuclear Dy- 
namics of Phoenix, Ariz., announced a joint 
venture to explore 20,000 acres of uranium 
claims in western Colorado. The Energy 
Reserves Group began producing ore from 
the Bitter Creek mine in Montrose County 
in mid-1977. Uranium workers at the 
Schwartzwalder mine of Cotter Corp. re- 
turned to work on August 1, after a strike 
that began June 27. 
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Vanadium.— Production of vanadium in 
Colorado in 1977 increased slightly over 
that of 1976. Colorado continued to rank 
second, behind Arkansas, among the five 
vanadium-producing States in the Nation. 
San Miguel County led in vanadium produc- 
tion, followed closely by Montrose County. 
Mesa, Garfield, and Moffat Counties also 
contributed to the State's total vanadium 
production. | 

A representative of Union Carbide Corp. 
indicated that increased vanadium produc- 
tion reflected the continued recovery in the 
Steel industry. 

During the year, Cotter Corp. awarded a 
contract to Mountain States Engineers to 
construct a new uranium-vanadium proc- 
essing facility at Canon City in Fremont 
County. A vanadium circuit being con- 
structed at the Ranchers Exploration and 
Development Co.'s Naturita mill, which is 
currently recovering uranium from aban- 
doned mill tailings, is scheduled to come 
on-stream in early 1978. The vanadium, in 
liquid form, would be sent to the Union 
Carbide mill at Rifle for recovery. 

Zinc.—Output of zinc was down 10,354 
tons, a 20.5% decrease under production in 
1976. Value decreased 26% when the aver- 
age price for zinc declined to a record low of 
34.4 cents per pound. With 9% of the 
Nation's output in 1977 and 10% in 1976, 
Colorado ranked fourth among the States in 
production of zinc for both years. 

Eight counties had 13 operating mines. 
Eagle County ranked first in production, 
followed, in order of output, by Lake, San 
Miguel, San Juan, and Ouray Counties. 
These five counties accounted for over 97% 
of the State's production. 

Of the 12 mines with zinc production, 6 
mines had output of over 500 tons of zinc. 
The largest producers were the Eagle mine 
of New Jersey Zinc Co. and the Leadville 
unit of ASARCO Inc. In order of output, 
principal production of zinc also was obtain- 
ed from the Idarado mine of Newmont 
Mining Corp., Sunnyside mine of Standard 
Metals Corp., Bulldog mine of Homestake 
Mining Co., and Camp Bird mine of Federal 
Resources Corp. The Emperius mine, oper- 
ated by Minerals Engineering Co., near 
Creede, Mineral County, closed October 
1976 and remained closed during 1977. Six 
small mines had zinc production in 1977 
compared with five in 1976; however, of the 
small mines with zinc output in 1976, only 
one was among those in production in 1977. 
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On December 31, 1977, New Jersey Zinc 
Co. closed its zinc operations at the Eagle 
mine near Gilman, Eagle County. Reasons 
given by the company included foreign im- 
ports, depressed domestic market, and ris- 
ing cost of labor. Exploration and mining of 
copper and silver ore will continue on a 
limited basis. The mine is one of the last in 
the country to use underhand square-set 
mining, which requires extensive hand 
placing of timber supports. 

Beginning in May, a strike at the Bunker 
Hill Co. zinc plant at Kellogg, Idaho, forced 
Standard Metals Corp. to stockpile 5,000 
tons of zinc concentrates from the Sunny- 
side mine near Silverton. After the strike 
ended in October, shipménts from the stock- 
pile were slow to resume because zinc 
quotas were met from mine production. 


NONMETALS 


Cement.—Portland and masonry cement 
were produced and shipped by Ideal Cement 
Co., a division of Ideal Basic Industries, Inc., 
and Dewey Rocky Mountain Cement Co., a 
division of Martin Marietta Corp. Produc- 
tion of portland cement was 4% lower than 
1976 production, while masonry cement out- 
put was 20% above 1976 production. Overall 
production of cement, portland and mason- 
ry, in 1977 was 4% below the 1976 level. At 
yearend, portland cement stocks at the 
mills had decreased 30% and masonry ce- 
ment stocks had decreased 37% compared 
with 1976. Decreased stocks indicate in- 
creased demand for cement by the construc- 
tion industry. Ready-mix concrete compa- 
nies purchased 73% of the portland cement 
production, an increase of 5% over 1976 
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purchases. Other buyers, in order of quanti- 
ties purchased, were concrete product man- 
ufacturers, contractors, and building mate- 
rials dealers. Ninety-three percent of the 
portland cement produced was transported 
from plants by truck, and the balance mov- 
ed by rail. 

Clays.—Production of clays, exclusive of 
bentonite, increased 10196 in quantity and 
140% in value compared with 1976. The 
increase in output reflected increased de- 
mand for clay products by the construction 
industry. Common clay and shale accounted 
for 96% of total clay production, and fire 
clay accounted for 4%. 

Clay and shale production in 1977 
amounted to 960,644 short tons valued at 
$4,712,839. The average price per short ton 
of common clay and shale was $4.88, and 
fire clay was valued at $5.53 per short ton. 

Output of clay came from 55 mines, op- 
erated by 16 companies, in 8 counties, com- 
pared with 37 mines, 16 companies, and 9 
counties in 1976. Twelve companies pro- 
duced common clay and shale, four produc- 
ed fire clay, and two produced bentonite. 

Common clay and shale were used for 
making common brick, face brick, and sew- 
er pipe. Fire clay was used for firebrick and 
flue linings, and bentonite was primarily 
used as a waterproof sealer. 

The largest clay producer, Robinson Brick 
and Tile Co., operated 10 mines for common 
clay and shale in Douglas, Elbert, El Paso, 
and Jefferson Counties. The second largest 
producer, Summit Pressed Brick and Tile 
Co. operated one mine in Las Animas 
County and one mine in Pueblo County. 


Table 7.—Colorado: Clays sold or used by producers, by county 


County 


1976 
Short tons Value 
FF 371,901 $2,238,810 
7 15,425 100,263 
VVV W W 
0 W W 
J W W 
F 20,000 000 
FFC 129,137 290,526 
P 447,855 2,340,985 
77 alerts aha 960,644 4,712,339 


W Withheld to avoid disclosing company proprietary data; included in Other.“ 


IExcludes bentonite. 
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Feldspar.—Colonna & Co. produced feld- 
spar by hand cobbing from pegmatites in 
the Rampart Range, Fremont County. The 
product was used as decorative stone and 
crushed rock. 

Gypsum.—The Flintkote Co, Joe C. 
Lackey, Ernest W. Munroe, Colorado Lien 
Co., and Quad-Honstein Joint Venture 
mined 210,600 short tons of gypsum in 1977. 
The first two of these companies are in 
Fremont County, and the last three are in 
Larimer County. Output was about equal to 
1976 production. The Flintkote Co. calcined 
gypsum at its Coaldale plant, Fremont 
County. Output of calcined gypsum increas- 
ed 16% above that of 1976. Calcined gypsum 
was used in the manufacture of building 
products, principally wallboard materials. 
Uncalcined gypsum was marketed to farm 
supply stores as a soil conditioner and to 
cement plants as a cement retarder. 

Lime.—CF&I Steel Corp., Great Western 
Sugar Co., American Crystal Sugar Co., and 
Holly Sugar Corp. produced lime in 10 
counties for steel furnaces, sugar refining, 
and other uses. Leading counties were 
Pueblo, Morgan, Otero, and Larimer. Com- 
pared to 1976, production decreased 3% to 
180,500 tons, but value increased 23%. Out- 
put was all used in Colorado. 

Peat.—Compared with 1976, peat output 
was down 3% in quantity and 18% in value. 
Eight producers mined 32,200 tons of peat 
in six counties. Park County had the most 
production, followed by Teller County. Two 
producers operated in Teller County, two in 
Park, and one each in Alamosa, Boulder, 
Chaffee, and Gilpin Counties. Six of the 
operations produced moss-type peat, which 
accounted for 73% of total production. 
Humus and reed-sedge types accounted for 
24% and 3%, respectively. Average value of 
peat sold in 1977 was $6.09, down $1.12 from 
1976. Most of the output, 26,660 tons, was 
Shipped in bulk; the rest was packaged. 
Sixty-eight percent of production, 21,800 
tons, was used for general soil improve- 
ment, and the remainder was used for other 
purposes. 

Perlite.—The only crude perlite produced 
in Colorado was mined at the Rosita mine of 
Persolite Products, Inc., in Custer County. 
Output was equal to that of 1976. Produc- 
tion from the mine was shipped to the 
company's expanding plant near Florence. 
Perlite was expanded at two mills in Colora- 
do: the Antonito in Conejos County, operat- 
ed by Grefco, Inc., and the Florence in 
Fremont County, operated by Persolite 
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Products, Inc. Source of the crude perlite for 
the Grefco, Inc., mill was deposits in New 
Mexico. 

Expanded perlite was used principally as 
material for filter aids (90%). Other uses 
included concrete, plaster, horticulture ag- 
gregate, and low-temperature insulation. 

Pumice.—In comparison with 1976, out- 
put of pumice, in the form of volcanic 
cinders and scoria, increased 25%, and val- 
ue increased 300%. Scoria was produced by 
Colorado Aggregate Co., Inc., at its Mesita 
Hill mine in Costilla County, and volcanic 
cinder was mined by Dotsero Block Co., Inc., 
near Gypsum in Eagle County. About 60% 
of production was utilized in landscaping. 
Other uses included concrete aggregate, 
road construction, and roofing granules. 

Pyrites.—Output of pyrites, produced as a 
byproduct at AMAX Inc.’s Climax mill, 
increased 32% over the 1976 level. 

Salt.—Salt in the form of brine was re- 
covered from a well in Montrose County by 
Union Carbide Corp. for use in the compa- 
ny's uranium-vanadium mill at Uravan. 
Production increased by 2296, and value 
was 15% above that of 1976. 

Sand and Gravel.—Output of sand and 
gravel, excluding that produced for indus- 
trial uses, increased 18.6% in quantity and 
53.6% in value compared with the 1976 
output. The increase in quantity reflects a 
moderate increase in construction activity, 
whereas the increase in value reflects to a 
greater degree an increase in prices. The 
overall unit price for sand and gravel for 
construction purposes in 1977 was $2.11 per 
ton, whereas in 1976 the price was $1.63. Of 
the 23.9 million tons produced in 1977, 16.1 
million tons was gravel and 7.7 million tons 
was sand. 

In the ranking of mineral production 
based on value, sand and gravel production 
went from eighth place in 1976 to seventh 
place in 1977. 

During 1977, sand and gravel was obtain- 
ed from 55 of the 63 counties in the State. 
No sand and gravel was attributed to Baca, 
Bent, Custer, Gilpin, Kiowa, Mineral, 
Saguache, and San Juan Counties. Seven 
counties—Adams, Arapahoe, Boulder, El 
Paso, Jefferson, Larimer, and Weld—each 
had production exceeding 1 million tons and 
together accounted for 16.3 million tons, or 
68% of the State’s total production. Boulder 
County had the most production with 
9,955,000 tons, displacing Jefferson County, 
which had been the leading county for the 
past 3 years. 
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Seventy-one percent of the construction 
sand and gravel was classified as commer- 
cial; the 29% classified as noncommercial 
was produced by governmental agencies, 
either by their employees or by contractors. 
The 1977 sand and gravel production for 
construction purposes came from 203 oper- 
ations, 28 fewer than in 1976. 

Some sand was mined during 1977 for 
industrial uses, mostly for oil hydrofrac- 
turing. This production is not included in 
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the sand and gravel production listed in 
table 1. 

About March 1, the State Mined Land 
Reclamation Board, which was created un- 
der the 1976 Mined Land Reclamation Act, 
announced that sand and gravel operators 
had until July 1, 1977, to submit applica- 
tions for permits to operate unlicensed sand 
and gravel pits, including those operated by 
county agencies. 


Table 8.—Colorado: Sand and gravel sold or used in 1977,' by county 


quantity 
Number of Number of Value 
County plants eposits Cenc (thousands) 
Adam 13 14 2,915 35,846 
Alamosa - -—-- 1 2 150 228 
AN VV! EL cis eur i ; 1,614 iet 
ülêtä "C 8 
Boulder _______________________ 9 8 8,355 7,489 
a a a rc 2 1 118 140 
e ey ee 1 1 6 6 
Clear Creell 1 1 W W 
Conejio os 1 1 W 
Costilllaaassa cc ccs 2L 1 1 56 118 
Gon ð ĩ ß ĩðͤ ĩ 1 2 14 19 
ms mm . alee 7 7 458 800 
n ß es ee T 1 73 80 
Doloreé. cam es aie eu a ce 1 1 W W 
Dougias NN cR L 8 6 484 721 
C ³˙¹ A 3 3 161 505 
ÜöÄ5ͤEiw ð ſ ñĩ k eee 1 2 155 231 
ICC ao ⁰ 8 7 10 1.744 4,160 
Fremont ___________ ~~ -___ 1 3 15 143 
) AAA 2 2 W W 
Grand c aun ³ ³A é é é6é6— ene ee c tas 3 3 229 488 
Gunnison JJ AA E EE 1 l W " 
imadale- —. a oL m pc "T E 
E ce 073 : MEN 
» g—VmG! A andres ed rU 
88 mon 15 if 3,337 ai 
CASO 3 ˙mwmQ (T2 
CCC AAA 8 2 2 178 317 
, ee a es 5 4 824 540 
pig ui Vi od apad ocu dc d E 1,852 4,006 
HU. clu es os a alent m em W 
ir ;öõB;f Ar ee aere 3 3 43 65 
JJ ⁵ Ku ĩ a ee E 2 2 46 72 
MORS o : . ß ioe Oy 9 9 978 1.743 
, oe 4 4 547 1,474 
resume JJ E E E 4 2 5 45 
.. ð LL 
Morgan ---------------------—- 5 4 134 296 
DUTO. scoreann annan cpu eee 3 3 126 214 
Ee : ] 
y] N NE 8 ae 
III ͤ ae ce 1 1 33 46 
FF ira ĩð AA ee lc 1 1 100 175 
Prowers ____________________-__~- 2 3 79 187 
Ec : ZEE MEL. 
NCO 8 rer ni Sap E LAE 
Rio Grande 1 1 W w 
Ruft enses 3 6 235 431 
San Miguel SPUR ae as gee 8 2 2 53 80 
E 13 à 
ümimit.-—-— none S | 
IIC. ³ĩ¾VA ³ 88 TM 2 9 W 
Washingtoõobtnnnn 1 2 25 82 
F : io 08 —— uw 
MIA suc ff 8 
Undistributed du A te 1,050 2,391 
Total Leere 175 203 29,910 50,527 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


1Excludes industrial sand and gravel. 


2Data may not add to totals shown because of independent rounding. 
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Table 9.—Colorado: Construction sand and gravel sold or used by producers 
in 1977, by use 


(Thousand short tons and thousand dollars) 


Concrete aggregate 
Concrete products 
Asphaltic concrete ______________________--_- 
Road and coverings _—-—--—-----------------—-— 


Railroad ballast ___—-------------------————— 
Ger lee esee s 


Stone.—Stone production amounted to 
5.6 million short tons, 6% higher than 
production in 1976. Ninety-six quarries in 
94 counties produced stone valued at 
$14,849,767. 

Nine companies produced dimension 
stone at 11 quarries for use primarily as 
rubble, rough construction stone, and house 
Stone veneer. Output decreased 17% to 
4,896 short tons valued at $181,175. Leading 
producers were Berthoud Pink Stone Co., H. 
Cobb, and John W. Fitts. 

Crushed stone was produced by 19 compa- 
nies at 85 quarries for cement, concrete 
aggregate, roadbase aggregate, flux stone, 
and other uses. Leading producers were 
Ideal Basic Industries, Cooley Gravel Co., 
and Martin Marietta Corp. 

Sulfur.—Continental Oil Co. recovered 
elemental sulfur from acid gases at its 
petroleum refinery near Denver. Elemental 
sulfur was not included in table 1 because it 
is considered a secondary product. 

Vermiculite.—Crude  vermiculite from 
Montana was exfoliated by W. R. Grace & 
Co. at its plant in Denver. The product was 
used for concrete and plaster aggregates, 
insulation, fireproofing, and horticulture. 


MINERAL FUELS 


Mineral Fuels.—Coal, crude petroleum, 
natural gas, and natural gas liquids repre- 


Quantity Value 
- 8,681 21,493 
T 337 788 
e. 3,060 6,583 
TM 8,845 16,603 
e. 1,275 1,473 
DE 27 67 
EE 1,685 3,520 
ES 23,910 50,521 


sented more than one-half of the value of 
Colorado's mineral production in 1977. Coal 
production increased approximately 26% 
over that in 1976, natural gas production 
3%, natural gas liquids 12%, and produc- 
tion of crude petroleum slightly more than 
1%. 

The Secretary of the Department of the 
Interior approved the detailed development 
plans submitted by Occidental Oil Shale, 
Inc., and Ashland Oil Shale, Inc., lessees of 
Tract C-b, and by Rio Blanco (Gulf Oil Corp. 
and Standard Oil Co. of Indiana), lessee of 
Tract C-a. Meanwhile, as part of a major 
experiment to examine environmental 
problems of oil-shale mining, the Federal 
Bureau of Mines drilled an 8-foot-diameter, 
2,31 1-foot-deep shaft on Horse Draw in the 
Piceance Creek basin, from which four un- 
derground levels will be mined. 


Economist, State Liaison Office, Denver, Colo. 

"Liaison program assistant, State Liaison Office, Den- 
ver, Colo. 

Newmont Mining Corp. Annual Report 1977. 

*Standard Metals Corp. Annual Report 1977. 

5Golden Cycle. Annual Report 1977. 

AMA Inc. 1977 Annual Report. P. 6. 

7Climax Molybdenum Co. The Mayflower Project. Hi 
Grade, v. 25, No. 87, Nov. 4, 1977. 

U.S. Bureau of Mines. Minerals in the Economy of 
Colorado. State Mineral Profile, 1978, p. 7. 

?Leadville Herald Democrat. Historical Landmark 
Award for Climax Mine. Sept. 8, 1977. 

10Denver Post. Timberline Running Molybdenum Tests. 
Nov. 6, 1977. 

114 MAX Inc. 1977 Annual Report. P. 22. 

12Page 5 of work cited in footnote 9. 

134 MAX Inc. 1977 Annual Report. P. 9. 
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Table 10.—Colorado: Stone sold or used by producers, by county 
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W Withheld to avoid disclosing company proprietary data; included with “Other counties.” 


Less than 1/2 unit. 
*Includes Chaffee, Mesa, and Park Counties. 
Includes Baca, Chaffee, Mesa, and Park Counties. 


*Data may not add to totals shown because of independent rounding. 


Table 11.—Colorado: Crushed stone! sold or used by producers, by use 


(Thousand short tons and thousand dollars) 


1976 
Use 
Quantity Value 

Cement manufacture 2,143 5,431 
Concrete 40˙V. eis a LLL 694 1,786 
Dense-graded roadbase stone 316 534 
Roadstone 2222222222 206 518 
Bituminous aggregate. - -- ---------- 211 305 
Riprap and jetty stone 248 667 
Lime manufactureh h 174 673 
Mineral food `- ll W WwW 
Mine dus ting W W 
Refractory stone 2 W 
o c a a 8 17 
Other us sss 631 2, 426 

Te! snm 5,293 12,357 


4, 
32,158,435 


W 
10,472 


W 
1,568,715 
71,003 


147,052 
1,080 
W 


146 


5,601,959 


1977 


Quantity 


W Withheld to avoid disclosing company proprietary data; included with ‘‘Other uses.” 


Includes limestone, granite, traprock, and sandstone. 
2Includes sugar refining. 


Includes stone used for flux stone, surface-treatment 
aggregate, railroad ballast (19777), agricultural limestone, filter stone (1976), and uses indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


2,136 
7 


14,169 


ate, other fillers (1976), waste material (1976), macadam 
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Table 12.—Principal producers 


Commodity and company 


Cement: 
Ideal Basic Industries, Inc... 


Martin Marietta Corp.? _. _______ 


Clays: 
Genus W. Parfet Estate, Ine 
Robinson Brick & Tile oo 


Gold: Standard Metals Corp.“W“W 


Gypeum: 
he Flintkote o 
Ernest W. Munroeeee ---- 
Quad -Honstein Joint Venture 


Iron ore: Pitkin Iron Corp 


Lime: The Great Western Sugar Co 


Molybdenum: AMAX Inc. . 


eat: 
Colorado Peat Industries 
Universal Peat o 


Perlite (crude and expanded): 
Grefco, Ina 


Persolite Products, Inc.“ 


Pumice: 
Colorado Aggregate Co., Ine 


Dotsero Block Co., Ine 
Sand and gravel: 

Cooley Sand & Gravel Co 

Golden Gravel Co 

Mobile Pre-Mix Sand and Gravel Co 

Schmidt-Tiago Construction Co., Ine 

Western Paving Construction COO 


Silver: 
Day Mines, Inc? _____________ 


Stone: 
Castle Concrete o 


Colorado Lien Co... 


Uranium: 
Cotter Cork: 


Union Carbide Corp.® |... . 


See footnotes at end of table. 


Address 


Box 231 

Florence, CO 81226 
11300 Rockville Pike 
Rockville, MD 20852 


Denver, CO 80223 


Box 247 
Silverton, CO 81433 


400 Westchester Ave. 
White Plains, NY 10604 
101 E. Vine Dr. 

Fort Collins, CO 80521 
1301 Arapahoe St. 
Golden, 80401 

105 West Adams St. 


530 
Denver, CO 80217 


13949 West Colfax Ave. 
Golden, CO 80401 


6008 Indian Rd. 
Boulder, CO 80302 
1557 South Ingalls St. 
Lakewood, CO 80422 


Woodland Park, CO 80863 ____ 


304 Mount View Lane 


Colorado Springs, CO 80907 


Box 308 
Antonito, CO 81120 
Box 105 
Florence, CO 81226 


Box 106 
Mesita, CO 81142 
Box 933 


x 
Glenwood Springs, CO 81601 


Box 313 
Pueblo, CO 81002 


Box 328 
Eongmotit CO 80501 
7620 Madison St. 
Denver CO 80204 
Box 1149 
Sterling, CO 80751 
5105 n St. 
Denver, CO 80216 


Box D 

Leadville, CO 80461 
x 98 

Creede, CO 81130 

Box 2379 


8 5 Springs, CO 80901 


Box 196 
Fort Collins, CO 80521 


Box 352 

Golden, CO 80401 
270 Park Ave. 

New York, NY 10017 


Type of activity County 
Plants Fremont and 
er. 
Mine Jefferson. 
Mines Douglas, 
Elbert, 
El Paso, 
Jefferson. 
Mine and mill San Juan. 
Mine and plant Fremont. 
Mine Larimer. 
usc dO ec ec Do. 
1 mine and Pitkin. 
Mine and mill. Lake. 
Plants A ; 
Boulder, 
imer, 
Morgan, 
ick, 
Weld. 
Mine Clear Creek 
and Lake. 
Bog- -------- Boulder. 
BS ere Park. 
Bog --------- Teller. 
Bog Do. 
Plant Conejos. 
Mine Custer. 
Strip mine and Costilla. 
plant. 
200 2 ur Eagle. 
Pits and plants Adams, 
Arapaoa, 
Pueblo. 
TEETE: ENTA Boulder. 
EEEREN o rs fiat ts a ea 5 
rapahoe 
pans eA ete El Paso and 
Moffat. 
e Adams. 
Mine and mill. _ _ Lake. 
ath MAO ie fois eee Mineral. 


Quarry and plant El Paso. 


Garfield and 
Larimer. 


Fremont and 
Jefferson. 
Mines Garfield, 
Mesa, 
Montrose, 


San Miguel. 
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Table 12.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Zinc: 
Idarado Mining Co.“ Ouray, CO 81427. Mine and mill Ouray and 
San Miguel. 
New Jersey Zinc Co.]! Gilman, CO 81634 „ö Bit AO e ccce Eagle. 
1Also stone. 
2Also lime and stone. 


3 Also zinc, lead, silver, and copper. 
* Also zinc, gold, silver, and copper. 
5 Also pyrites, tin, and tungsten. 
Also a plant in Fremont County. 
Also lead, zinc, gold, and copper. 

5 Also lead, zinc, and copper. 

Also vanadium. 

10 Also lead, gold, and copper. 

11 Also lead, copper, gold, and silver. 


The Mineral Industry of 
Connecticut 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Connecticut Geological and 
Natural History Survey for collecting information on all minerals except fuels. 


By William R. Barton! 


The value of minerals reported produced 
in Connecticut was $43.7 million in 1977 
compared with $34.3 million in 1976, ac- 
cording to the Federal Bureau of Mines. The 
increase reflected general inflationary pres- 
sures in the national economy and increas- 
ed production of sand and gravel and stone. 

The production of minerals is far less 
than what is required to sustain the State’s 
economy. The State is self-sufficient only in 
sand and gravel, feldspar, and certain types 
of stone, mica, clays, and silica. The State 
also supplies part of its own needs for lime. 
Other minerals and mineral-derived mate- 
rials to sustain the economy are entirely 
imported. About $14 worth of minerals are 
produced annually per capita in Connecti- 
cut compared with a national average of 
$356; the value of mineral product per 
square mile is $8,726 compared with a 


national average of about $21,324 for non- 
fuel minerals. 

Despite the competitive disadvantages in- 
herent with a lack of indigenous raw mate- 
rials, much of Connecticut’s industry is 
dependent upon mineral raw materials or 
intermediate or primary products made di- 
rectly from minerals (such as cement, alu- 
minum, iron, and steel). The State is the site 
for important copper and brass milling 
operations, brick and glass manufacture, 
and production of diverse items such as 
concrete products, plastics, chemicals, 
machine tools and dies, silverware, cutlery, 
calcium metal, ordnance, hardware, and 
tools. 

A measure of the total importance of 
minerals and mineral-derived materials in 
the Connecticut economy may be gleaned 
from gross State product figures issued 
annually by the Federal Reserve Bank of 


Table 1.—Mineral production in Connecticut? 


1976 1977 
Mineral Value : Value 

Quantity (thousands) Quantity (thousands) 

duds VO RNC aw Be ho a thousand short tons 130 $421 95 $250 

1Cö·Ü y 88 do— 24 1,103 29 1,412 

Sand and gravel (construction). P _ do-— 6,414 12,978 8,543 18,316 

e . Ete E do— 6,016 17, 598 6,98 559 
Combined value of feldspar, gem stones, mica (scrap), and sand 

and gravel (industrial 77 XX 2,212 XX 3,171 

EET ENS XX 84,318 XX 48,708 

Total 1967 constant dollars __________________--_ XX 17,615 XX 221,574 


P Preliminary. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of mineral production in Connecticut, by county 


(Thousands) 
County 1976 1977 
Fairfield... $1,447 $4,197 
Hartford W 
Litchfield |... 5,539 5,945 
Middleex. . . ....... 3,526 3,862 
New Haven W 14,854 
New London W W 
Tolland _____________~_ W W 
indham _____________— W 2,061 
Undistributed?__________ 23,807 13,790 
Total? |. $4,318 43,708 


Minerals produced in 1977 
in order of value 


Sand and gravel. 

Stone, sand and gravel, clays. 

Sand and gravel, stone, lime. 

Feldspar, sand and gravel, stone, mica, clays. 
Stone, sand and gravel. 

et gravel, stone. 


Stone, sand and gravel. 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


Includes gem stones and values indicated by symbol W. 
Mata may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Connecticut business activity 


p 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor for ere — P thousands. _ 1,465 1,502 +2.5 
VUnemploymennnn!tlttttktkk᷑kdk44„ "MEUS 188 106 -23.2 
Employment (nonagricultural): 
Mig 20 5:00.00 ui ear DILE 8 00 00 n 
Manufacturing ------------------------— do_ ___ 397.0 404.9 +2.0 
Contract constructionn Le do... 240.5 2424 +4.7 
Transportation and public utilities do____ 52.9 55.4 +4.7 
Wholesale and retail trade _—-—---------------------- do— 256.2 268.7 4-4.9 
Finance, insurance, real estate do— 87.7 90.5 +3.2 
ü ³² A d do- 230.4 242.7 ＋ 58.3 
G )))) rud v ee do— 175.1 178.1 +1.7 
Total nonagricultural employment do— 1.239. 8 1.282.7 +3.5 
Personal income: 
j| —————Ó——Á—————À millions 322, 325, 055 +10.4 
Fer capita >s eee E $7,313 $8,061 +10.2 
Construction activity: 
Number of private and public residential units authorized 13,870 15,707 +13.2 
Value of nonresidential constructioonsnsss millions 3191.6 $210 4-47.1 
Value of State road contract awards do_ ___ $39.1 128.0 +227.4 
Shipments of portland and masonry cement to and within the State 
thousand short tons 582 661 4- 18.6 
Mineral production value: l 
Total crude mineral value --------------------- millions $34.3 $43.7 +27.4 
Value per capita, resident population „„ $11 $14 +278 
Value per square mile ~- -------------------------------- $6,851 $8,726 +21.4 
Included with “Contract construction.” 
Ancludes mining. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Table 4.—Worktime and injury experience in the Connecticut mineral industry in 19771 


Fatal Nonfatal phe tar Nondis- peg 
Employee Fatal injury Or "er on “ne 
Employees Panier disabling injury abling injury 
hours injuries 5 injuries frequency injuries frequency 
rate rate 
Sand and gravel: 
ace 115 s90 120 8 T" 9 10.58 1 1.18 
Total 757 996,319 — = 9 9.03 1 1.00 
Stone: 
Surface 375 801,671 sa "S 4 4.99 6 1.48 
Mills 79 178, 181 sit Ne 1 5.61 a "E 
Office 43 77, e A a 2 Sa zc 
Total 497 1. 066, 898 ZEN AY 5 4.69 6 5.62 
Clays: 
Surface 3 7 10,790 EUN — ce * nts OE 
Mills .. 15 23,249 acus Pe ne = Um c 
Office 2 : us ae aes EV p ENS 
Total... 24 88,719 TS eas Ér ud i Za 
Feldspar: 
Surface 13 30,374 ie s A E M". ae 
Mills 29 67,941 EE zo 2 = 2S ins 
Office .- 5 12,049 s vie wm ex A " 
Total 47 110,364 ex JM uns ai uc as 
State total 
Surface 1.040 1.693, 555 = men 13 7.68 7 4.13 
Mills _______ 123 269,321 "S HA 3.71 aoe es 
Office 162 249,424 ae T t EM uk EN 
Grand total 1,325 2,212,300 - Ze 14 6.33 7 3.16 


Data supplied by Mine Safety and Health Administration, U. S. Department of Labor. 


Boston. While indigenous mining itself rep- 
resents only 0.2% of the gross State prod- 
uct, construction (largely dependent upon 
mineral materials) is 3.5%, and manufactu- 
ring is more than 31%. The latter sector of 
the economy includes manufacture of stone, 
clay, glass, and primary and fabricated 
metals (23% of manufacturing); machinery, 
electrical and electronic components, motor 
vehicles, and transport (48% of manufactu- 
ring); and plastics or rubber (4% of manu- 
facturing). All of these manufactur- 
ing categories are dependent entirely, or in 
part, on mineral-derived products. 

Of Connecticut’s 1 million industrial 
workers, only about 1,300 are directly em- 
ployed in mining, but 40,000 more are 
employed in construction; and of the 
405,000 manufacturing employees in the 
State, stone, clays, glass, primary metals, 
and fabricated metal products account for 
more than 75,000 workers. Other manufac- 
turers heavily dependent upon mineral- 
derived products as raw materials employ 
an additional 200,000 persons. 

Minerals and mineral products are also 
important to the rail and truck transport 
industry of Connecticut. No breakdown of 
total freight figures were available, but 
crushed stone is probably the largest single 


freight item of origin by weight in Connecti- 
cut. It moves not only instate, but also to 
Metropolitan New York and New Jersey by 
rail and water and it is used for rail roadbed 
ballast in many parts of the northeast. 
Silica, lime, feldspar, mica, and dimension 
stone all enter interstate commerce wholly 
or in part. Sand and gravel shipments also 
supply part of Metropolitan New York’s 
needs. Minerals, mineral-derived products, 
metal scrap, and mineral fuels: were the 
bulk of Connecticut waterborne commerce. 
Such cargoes were 100% of the freight 
handled at Thames River, Housatonic Riv- 
er, and Stamford; 99% of the cargo at 
Norwalk and Connecticut River; 98% at 
New Haven and Bridgeport; and 93% at 
New London. 

The State Geological and Natural History 
Survey published a report on the Bedrock 
Geology of the Norwalk North and Norwalk 
South Quadrangles. Under its cooperative 
program with the U.S. Geological Survey, a 
map on the surficial geology of the Glaston- 
bury Quadrangle was issued. 

Construction was underway on the $53 
million Connecticut Resource Recovery Au- 
thority (CRRA) plant at Bridgeport. It will 
recover glass, metals, and powdered fuel 
from 2,000 tons of trash each day, probably 
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starting in 1978. The powdered fuel will be 
used in conjunction with oil to generate 
electricity at the Bridgeport Harbor Station 
of United Illuminating Co. 

The most important environmental 
control-land use legislation being prepared 
in 1977 involved coastal land management. 
The State Legislature was considering ex- 
panding existing legislation, while a detail- 
ed management plan was prepared for sub- 
mission to the U.S. Department of Com- 
merce; impacts upon future coastal mineral 
operations and mineral trade are probable 
but cannot be quantitatively assessed. 

Sand and gravel and crushed stone are 
particularly important mineral products. 
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Increasing urbanization of land areas con- 
taining these resources poses a major threat 
to supplies in the future. In some cases land 
actually overlying the resources is develop- 
ed; in other cases land near reserves or 
near active mines is developed. Mining and 
holding reserve areas as open land are 
becoming increasingly difficult. A coordina- 
ted effort of local and State governments 
may be necessary to insure that mining of 
these materials can continue and that ma- 
jor mineral resource reserves are not 
preempted by surface land development or 
by unduly restrictive zoning or legislative 
practice. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—There are no cement manu- 
facturing plants in Connecticut. Data is not 
published on origin of cement shipments 
into the State, but the Hudson River Valley 
plant would seem to be a logical source. 
Data on domestic cement shipments receiv- 
ed in Connecticut indicate a 14% increase 
in consumption of cement from 582,000 tons 
in 1976 to 661,000 in 1977. 

Clays.—Common clay was mined by two 
companies in Hartford and Middlesex Coun- 
ties. Most of the clay was consumed in the 
manufacture of building bricks; the rest was 
utilized by the ceramic and specialty clay 
products industry. 

Feldspar.—The Feldspar Corp. mined 
feldspar from pegmatites at the Middletown 
and Hale mines and ground and concentra- 
ted it at the Middletown plant in Middlesex 
County. The ground feldspar was shipped to 
various States and Canada for use in manu- 
facturing glass and ceramic products. The 
Middletown operation is the largest feld- 
spar producer in New England. 

The solution to one mining-environmen- 
tal problem was arrived at by The Feldspar 


Corp. voluntarily agreeing to cleanup River 
Road in Middletown after the city received 
complaints about road conditions near the 
plant entrance. Water carrying feldspar 
dust had been running onto River Road 
causing icing in winter and slippery mud on 
the pavement at other times. Proper gutter- 
ing and drainage should alleviate the prob- 
em. 

Gem Stones.—Individuals, mineralogical 
clubs, and dealers collected specimens and 
bulk cutting and polishing material from 
mine dumps, quarries, and pegmatites 
throughout the State, with most intense 
interest in the Middletown-Portland old 
beryl-mica district. Howard Hewitt began 
rehabilitation of an old mine in the Merry- 
all district for production of gem beryl. 
Garnet was named the official State miner- 
al. Collecting continues in the Roxbury area 
where the world’s finest gem garnets were 
once mined. 

Lime.—At Canaan, Litchfield County, 
lime was produced by Pfizer, Inc. The prod- 
uct was sold for sewage treatment, mason’s 
lime, and other uses. Production increased 
in quantity and value from that of the 
previous year. The lime was consumed in 
New England and other States. 
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Mica.—Sheet, scrap, and flake mica were 
byproducts of feldspar mining and process- 
ing in Middlesex County. 

Salt.—The Connecticut Bureau of High- 
ways continued to reduce its use of salt for 
ice control on State highways and roads. 
Despite an extremely severe winter, only 
79,000 tons was used in 1976-77, compared 
with the alltime high of 160,000 tons in 
1969-70 and 84,000 tons in 1975-76. 

Sand and Gravel.—Sand and gravel was 
exceeded only by stone in value among the 


137 


mineral products excavated in Connecticut. 
Production of sand and gravel was reported 
in all eight counties in the State, led by 
Hartford and New Haven. 

Of the 8.5 million tons of construction 
sand and gravel produced, 85% was report- 
ed sold or used commercially and the rest 
in publicly funded projects. The production, 
33% greater than for 1976 in quantity, was 
used primarily as an aggregate in either 
portland cement or bituminous concrete. 
Other uses were fill, railroad ballast, and 
foundry sand. 


Table 5.—Connecticut: Construction sand and gravel sold or used, by use 
(Thousand short tons and thousand dollars) 


1976 
Use 
Quantity Value 
Construction 
die iie dE 3,921 6,877 
Gra ven 2,492 6,099 
CCC enu 6,414 12,978 


1977 
W Quantity Value Vane per 
1.75 8,992 8,508 2.13 
2.45 4,550 9,808 2.16 
2.02 8,543 18,316 2.14 


1Data may not add to totals shown because of independent rounding. 


Table 6.—Connecticut: Construction sand and gravel sold or used, by major use category 


1976 1977 
Quantity tity 
Use (thous- Value Value (thous- Value Value 
and (thou- rion and (thou- ton 
short sands) Pe short sands) Per 
tons) tons) 
Concrete te (nonresidential, 
residential , highways, bridges, dams, 
waterworks, airports, etc.)) 1,346 3,715 2.76 3,220 8,678 2.69 
Concrete products (cement blocks, bricks, 
pipe, f . ee P E NOS 925 2,037 2.20 522 1,306 . 2.50 
Asphaltic concrete aggregates and other 
bituminous mixtures 1,042 2,392 2.30 1,840 2,919 2.18 
Roadbase and coverings |... 1,213 2,182 1.80 1,460 2,598 1.78 
J ae EROR HERR E ĩ es eh SON TES 1,654 2,134 1.29 1,393 1,588 1.14 
Aer i oe ene ie teen etam 234 516 2.21 609 1,226 2.02 
Tola esee cs . 1 6,414 12,978 2.02 8,543 1,832 2.14 


1Data may not add to totals shown because of independent rounding. 


Stone.—Eight companies quarried dimen- 
sion stone for rubble (48%), rough construc- 
tion (30%), curbing, rough blocks, dressed 
construction stone, and other uses. Output 
was 9,101 tons valued at $239,565. Leading 
producers were: Castellucci & Sons, Inc., R. 
V. Olson, and Paul Weiser. Twelve compa- 
nies crushed stone at 16 quarries for bitumi- 
nous aggregate, roadstone, concrete, and 
other uses. Output increased 16% to 6.98 
million tons valued at $20.32 million. Lead- 
ing producers were Ashland Oil, Inc., Balf 
Co., and Roncari Industries, Inc. 

Crushed basalt (including diabase), used 
chiefly as construction aggregate and rail- 
road ballast, was the major stone product in 


both volume and value. It was produced in 
Hartford, Litchfield, and New Haven Coun- 
ties and constituted an important export 
from Connecticut. It is barged to New York, 
New Jersey, and other destinations and 
carried by rail (for railroad ballast use) as 
far as Illinois. In tonnage, it constituted the 
largest rail freight item originating in Con- 
necticut. Among the States, Connecticut 
ranked fifth in output of crushed traprock. 
Crushed limestone and dolomite were 
produced in Litchfield County by three 
operators. It was marketed for agricultural 
limestone, lime manufacturing, stucco, and 
filler. It also constituted the raw material 
basis for production of calcium at Canaan. 
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Crushed sandstone produced in Middlesex 
County was used in manufacturing fine 
aggregate for construction, filtration, and 
terrazzo. Quartz was produced in New Lon- 
don and Middlesex Counties for use in glass, 
terrazzo, asphalt and other industrial fill- 
ers, and as flux stone and abrasives. The 
quartz from Middlesex County was a by- 
product of milling pegmatite ore for feld- 
spar. The New London County quartz was 
produced from a large quartz replacement 
body at Lantern Hill. Dimension sandstone 
was produced in Windham County and sold 
for rubble and rough construction. 

Dimension granite was produced in 
Hartford, New Haven, New London, Tol- 
land, and Windham Counties. It was sold as 
building stone veneer, rough blocks, rubble, 
flagging, curbing, ashlar, and irregular 
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stone. 

The Lantern Hill Valley Citizens Associa- 
tion complained to the North Stonington 
Planning and Zoning Commission about 
noise from the Ottawa Silica Co. mine at 
Lantern Hill. The residents were seeking to 
have night mining and crushing halted but 
the commission said it lacked the authority 
to regulate a firm’s hours of operation. 

The Mine Safety and Health Administra- 
tion and American Mining Congress’ annu- 
al mining safety awards included one to a 
Connecticut operation. In the category of 
open pit stone quarries, the national winner 
was the North Branford quarry of New 
Haven Trap Rock/Tomasso, a division of 
Ashland Oil, Inc., for experiencing 277,777 
hours of employee exposure without a dis- 


abling injury. 


Table 7.—Connecticut: Production of crushed stone,’ by use 
(Thousand short tons and thousand dollars) 


5 MORE ĩðâ2 8 


ate 
. 7;;;ö» . 
Surface treatment aggregate PNE cert 8 


1976 1977 

Quantity Value Quantity Value 
1,782 4,508 2,054 5,568 
1,536 4,554 1,836 5,414 
1,256 3,177 1.533 4,148 
456 304 523 1,536 
197 616 222 702 
35 85 62 201 
56 W W 
71 216 43 130 
W 38 102 
616 2,533 670 2,519 
6,006 17,380 6,980 20,320 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


Includes traprock, granite, limestone, and sandstone. 


*Includes stone used for railroad ballast, lime Manuracture; glass manufacture, flux stone, stucco, other filler, terrazzo, 


ex aggregate (1976), and uses indicated by sym 


Data may not add to totals shown because of independent rounding. 


METALS 


Ferrous Metals.—There were six steel 
fabrication mills in the State producing 
bars, rods, coils, strips, and wire rope from 
primary shapes. The Abbott Ball Co., 
Hartford County, produced steel shot and 
grit. Approximately 75 foundries produced 
ferrous and nonferrous castings, and 11 
foundries produced ferrous and nonferrous 
forgings and ingots. 

About 25 scrap metal dealers collected 
and processed ferrous metal for export and 
for sale to area foundries. 

Nonferrous Metals.—Pfizer, Inc., at Ca- 
naan, Litchfield County, was the only 
known commercial producer of calcium 
metal in the United States. Pfizer also was 


reported to have produced barium metal at 
Canaan. Fabrication of copper and brass 
and related products remains a major Con- 
necticut industrial activity although the 
State share of U.S. production has slipped 
from 22.4% to 13.3% during the past 10 
years while its share of primary brass 
production dropped from 25.6% to 14.6%. 
Bridgeport Brass Co, a division of 
National Distillers and Chemicals Corp., 
announced plans to close its Bridgeport 
brass mill. The plant, which employed 775 
workers, was said to be at a competitive 
disadvantage compared with other company 
and industry brass mills. The Rolla (Mo.) 
Metallurgy Research Center of the Bureau 
of Mines, in efforts to lessen adverse envi- 
ronmental effects from brass operations, 
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successfully regenerated chromium etching 
wastes from Century Brass Co. of Waterbu- 
ry. In a one-step treatment the sample was 
electrolytically oxidized with simultaneous 
removal of about half the contained copper 
and zinc. The regenerated solution proved 
the equal in use of fresh etching solutions, 
giving the promise of economic as well as 
ecological benefits. 

The U.S. Department of Energy develop- 
ed plans to test the uranium potential of 
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the Mesozoic age rocks in the Connecticut 
Valley as part of the National Uranium 
Resource Evaluation Program (NURE). Pre- 
liminary plans called for a series of test 
borings to be made at or near the sites of old 
copper and barite mines. Recent changes in 
funding and in project schedules have halt- 
ed immediate further work on the project. 


lGeologist, State Liaison Officer, Bureau of Mines, 
Newmarket, N.H. 


Table 8.—Principal producers 


Commodity and company Address be are County 
9 y-t orguaon Brick Co Route 5 FE Ge Hartford. 
(a division of Seer hay ag Corp.) East Windsor Hill, CT 06028 
The Michael Kane Brick Co 654 Newfield St. Pit. Middlesex 
Feldspar: Middletown,CT 06475 
e 
er Feldspar Corp .I! Spruce Pine, N.C. 28777 Pits and plant _ Do. 
Pfizer, Ine ill Rd. Pit and plant Litchfield. 
Canaan, CT 06018 
Sand and gravel: 
Dunning Sand & Gravel Co., Ine Brickyard owen € Pit ze Hartford. 
n, 
Leverty & Hurley. - ------------ 260 Bostwick Ave. NTC New Haven. 
E CT 06605 
Loma Sand & Gravel Co Box l a i 5 Fairfield. 
Newton, CT 06470 
Miller Bros Box 100 Pit. Windham. 
South Windham, CT 06266 
Roncari Industries, Inc? ________ _ 1776 South Main St. Pit a Hartford. 
East Granby, CT 06026 
Sega Sand & Gravel Co. Ine 271 Danbury Ave. Pit Litchfield. 
New Milford, CT 06776 
Windham Sand & Stone, Ine Box 346 Pit-- 2e Windham. 
Willimantic, CT 06026 
Silliman Co _________~_______ 290 North Ave. Pit New Haven. 
Bridgeport, CT 06601 
Silica, ground and crushed: 
wa Silica co Box 577 Pit and plant New London. 
Ottawa, IL 61350 
Stone: 
Basalt, crushed. and broken: 
Balf Co -SL 2-222 Box 11190 Quarr Hartford. 
Newi n, CT 06111 
New Haven Traproc Box Quarries _ ___ Hartford and 
Tomasso (a division of Ashland Hamden, CT 06518 New Ha- 
Oil Inc.) ven. 
Oneglia and Gervasini Box 907 Quarry _____ Litchfield. 
Building Materials. . CT 06790 
York Hill Trap Rock Westfield d ...- New Haven. 
Co Meriden, Cr 06450 
1 Also crude mica, ground and crushed silica. 
2Also limestone and dolomite. 
Also basalt. 
*Also sand and gravel. 


5Also crushed granite. 
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The Mineral Industry of 
Delaware 


This chapter has been prepared under a Memorandum of understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Delaware Geological Survey 
for collecting information on all minerals in the state. 


By Joseph A. Sutton’ and Marilyn N. Dimmitt? 


The value of mineral production in 1977 
in Delaware rebounded from the previous 
year’s loss by reaching almost $2.1 million, 
14% above the 1976 figure. 

As in previous years, Delaware’s chief 
mineral commodity was sand and gravel. In 
1977, 1.4 million tons was produced at a 
value of $2.1 million, a tonnage increase of 
21% compared with 1976 output. The in- 
crease was mainly due to an overall in- 
crease in construction activity requiring 
concrete. The mining of common clay for 
use in producing building brick continued to 
be comparatively small with only one pro- 
ducer in the State. Gypsum, gem stones, 
and magnesium compounds were other 
mineral-related activities carried on in Del- 
aware. 

Employment.—Final 1977 statistics and 
preliminary data for 1977 on business activ- 
ity of the State are given in Table 2. 


grams.—Governor du Pont signed into law 
Senate Bill 300 which requires oil-carrying 
vessels in Delaware waters to carry up to 
$30 million in insurance, and owners of oil 
pipeline docks and tanks to carry insurance 
up to $50 million against oil spills. The new 
law makes it possible for businesses with 
probable losses related to spills to collect 
damages and provides for a speedier clean- 
up of oil spills. 

Delaware has been developing a Coastal 
Management Program under the auspices 
of the Federal Coastal Zone Management 
Act of 1972. The program is to provide a 
systematic approach to decisionmaking re- 
garding the use of Delaware’s coastal lands 
and waters in a manner that provides 
reasonable use while conserving the irre- 
placeable resources of Delaware’s coastal 
zone. A draft program document of Dela- 
ware’s Coastal Management Program was 
completed in 1977. 


Table 1.—Mineral production in Delaware! 


Legislation and Government Pro- 
Mineral 
TUNI eT oe aE A thousand short tons__ 
Sand and grave᷑eii ~~~ 8 
Toal 1 aiu OO ee Oe is E 
Total 1967 constant dolls 


P Preliminary. XX Not applicable. 


1976 1977 
: Value ; Value 
Quantity (thousands) Quantity (thousands) 
11 $8 11 $7 
1,117 1,829 1,351 2,084 
XX 21 837 XX 22,091 
XX 943 XX P1,032 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
artial total; excludes the value of gem stones and magnesium compounds, which must be concealed to avoid 


2p, 
disclosing in ividual company proprietary data. 
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The Department of Energy (DOE) plans to 
assess the status of geothermal energy in 
deep drilled holes in the Atlantic Coastal 
Plain. The drilled holes are to be sited and 
logged for measuring the geothermal gra- 
dient of the Coastal Plain, and a gravime- 
tric survey is to be made to study the 
crystalline basement. The Delaware Geolog- 
ical Survey has applied for a grant from 
DOE and expects to participate and coordi- 
nate geothermal investigation activities in 
Delaware. Projected work carried out under 
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the contract will include a gravity survey of 
portions of Kent and Sussex Counties and 
precise measurement of temperatures in 
selected existing deep wells in Delaware. 

Work under a grant by the Federal Bu- 
reau of Mines to the Delaware Geological 
Survey for research on Delaware’s green- 
sand was completed in July 1977. Results of 
the research indicated that greensand holds 
promise for the removal of metallic ions 
from waste water. 


Table 2.—Indicators of Delaware business activity 


1976 1977P” Change, 
Employment and labor force, annual average: 
Total civilian labor force 2c LLL LLL LLL thousands.. _ 259.0 270.0 +4.2 
Unemployment |... 222-2 cL «a do- 23.0 23.0 a 
Employment (nonagricultural): 
Mining TESMAMIGNIM EROGO CRUS VO qm do- (?) (*) - 
Manufacturinggggzgz gz 22222222-- do- 68.2 67.7 4T 
Contract construction „ do- 14.5 14.2 2.1 
and lic utilities do- 11.9 12.2 ＋2.5 
Wholesale and It%%öéöéô[ꝙĩ ⁵⅛»V y ee do 52.3 51.6 -1.8 
Finance, insurance, real estate do 11.0 11.0 E: 
%%% ee maium es do- 398.3 398.9 4-1.6 
Government do- 40.2 40.0 5 
Total nonagricultural employment! do... 236.4 235.6 -3 
Personal income: j 
Total lu la um ee n ELE millions „135 477 +8.8 
POT CAT o ð¹ k...... yn ce ons ,107 697 4-8.8 
activity: 
Number of private and public residential units authorized |... 2,647 8,414 +29.0 
Value of nonresidential constructioaãůnnnn[nnn[nnnn _- millions. _ — 8 +72.8 
Saua Of Iaio TORO ORNA STara PRE rins pir inp ie Ver ag da- 8 19.8 2¹.7 
pmen rtland and masonry cemen wi 
re thousand short tona. .. 149 157 4-5.4 
Mineral production value: 
Tora . — ———— millions. . $18 ur Ta 
ue per capita, resident populatioonn¶nsnnnnn + 
Value per square mile ___.._.__.________________-__------_- 1989 $1,017 +13.9 
‘Included with “Services.” 
*Includes mining 
: U.S 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Clays.—The Delaware Brick Co. contin- 
ued to be the only producer of clay in the 
State. The company reported production of 
11,000 tons, a slight decrease compared with 
that of 1976, the value of clay was $6,561. 
The clay was mined in New Castle County 
and used to produce building brick. Ninety 
percent of the brick produced in 1977 was 
face brick, and the remainder was common 
brick. 

Gypsum.—Gypsum rock mined in Nova 
Scotia was shipped to the Georgia-Pacific 


Corp. plant in New Castle where it was 
calcined to produce wallboard. Because of 
the weight of the product, shipping distance 
from the plant is limited to about 200 miles. 

Magnesium Compounds.—The Barcroft 
Co. plant at Lewes continued to produce 
magnesium hydroxide from water extracted 
from the Delaware Bay near the Atlantic 
Ocean. The plant was built in 1969 and has 
a reported capacity of 5,000 tons annually. 
The magnesium is concentrated from sea- 
water by a sodium hydroxide pH control 
type of precipitation to form magnesium 
hydroxide and is used for pharmaceutical 
purposes. 
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Sand and Gravel.—Delaware’s 1977 pro- 
duction of sand and gravel output was up 
21% in quantity and 14% in value with a 
continued demand for unprocessed sand 
and gravel in the use of roadbase and fill. 
Other major uses of construction sand and 
gravel were for residential, nonresidential, 
highways, bridges, dams, waterworks, air- 
ports, etc. Of the sand and gravel produced, 


390,000 tons valued at $885,000 was process- 
ed, and 961,000 tons valued at $1.2 million 
was unprocessed. Continued leading produc- 
ers were Woodlawn Gravel Co. and Park- 
way Gravel, Inc., both of New Castle Coun- 


ty. 


1State Liaison Officer land and Delaware, Bu- 
reau of Mines, Washington, D 

Program assistan sssistant— Maryland and Delaware, Bureau 
of Mines, Washington, D 


Table 3.—Principal producers 


Commodity and company Address Type of activity County 
Clays: Delaware Brick Co River Rd. pit. New Castle. 
G calcined: Georgia-Pacific Corp 900 SW ws inr Plant Do 
ypsum, calcined: Georgia- ic Sa ve. Plant 
Portland, Oreg. 97 
Magnesium compounds: Barcroft Co |. Box 474, Henlopen Dr. 5 Sussex. 
Lewes, Del. 199 
Sand and grave 
Barber Sand aid Gravel... R.F.D. 1 2 dredges Kent 
Harrington, Del. 19952 
Clough & Caulk Sand & Gravel! Route 1, Box 129 FAI Do. 
Wyoming, Del. 19934 
Contractor Sand & Gravel co Box 2630 2 pit New Castle. 
Wi n, Del. 19805 
Delaware Sand & Gravel Co R. D. 2, Box 286 Pit 222: Do 
Dover Eq & Machine Co 1131 y Castle, Del. m 2 dredges Kent 
r Equipment ine uid e t. nt. 
Dover, Del. 19901 
George Nashold, Ine Box 286 Sdredges ... Do. 
Frederica, Del. 19946 
Parkway Gravel, Idle 4048 New Castle Ave. 4pits _____-_ New Castle. 
New Castle, Del. 19720 
Staytons Select Borrew Pit R.D. 1, Box 305 Pit oe Kent. 
Felton, Del. 19943 
Warren Bros. Tarburton Pit 858 2dredges ___ Do. 
Dover, Del. 19901 
Whittington's Sand & Gravel Co .... US. Route 40 Pit nci New Castle. 


Bear, Del. 19701 


The Mineral Industry of 
Florida 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Florida Bureau of Geology. 


By John W. Sweeney! and Charles W. Hendry, Jr.? 


The value of mineral production for 1977 
remained at the same level as in 1976, $1.6 
billion, indicating a stabilizing trend follow- 
ing the decrease recorded from 1975 to 1976. 

Of the 47.3 million metric tons of phos- 
phate rock produced in the United States, 
Florida and North Carolina produced 40.6 
million metric tons. Of this total, Florida 
was the predominant producer and, for the 
84th consecutive year, supplied more than 
any other State. The State ranked first in 
the Nation in the value of phosphate rock, 


second in the value of fuller's earth, rare- 
earth concentrates, and titanium minerals, 
and eighth in the value of stone. Staurolite 
was produced only in Florida. Florida and 
North Carolina supplied 86% of the domes- 
tic phosphate rock output, and Florida sup- 
plied most of the exports. Phosphate rock 
was exported from the ports of Tampa, Boca 
Grande, and Jacksonville. The principal 
recipients were the Federal Republic of 
Germany, Canada, and Japan. 


Table 1.—Mineral production in Florida’ 


Mineral 


ramen portland thousand short tons 
4%%/%C%ö§Ü5Ü—2rd:: x Ee E do... 
Iii ³ĩðVAA do... 
Natural gas million cubic feet. 
. | "m thousand short tons 
Petroleum, erule thousand 42-gallon barrels. - 
Sand and gravel J thousand short tons_ _ 


Stones do 
Combined value of cement (masonry), clays (kaolin, 
1977), magnesium compounds, natural gas liquids, 
phosphate rock, rare-earth concentrates, staurolite, 
stone (dimension), titanium concentrates (ilmenite 
and rutile), and zirconium concentrates 


Preliminary. XX Not applicable. 


1976 1977 

" Value , Value 
Quantity (thousands) Quantity (thousands) 
1,949 $67,832 2,540 $87,561 
680 20,672 581 322.318 
179 7,198 165 7,350 
43,165 2,388 48,171 52,458 
T9 1,281 125 1,396 
44,460 499,573 46,641 544,254 
13,204 19,164 20,218 ,989 
,606 14,412 558 101,435 
XX 919,106 XX 762,801 
XX 1,652,282 XX 1,618,557 
XX 848,091 XX 98,920 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes value of kaolin; value included in "Combined value" figure. 
Excludes dimension stone; value included in Combined value" figure. 
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Table 2.—Value of mineral production in Florida, by county! 


146 
County 1976 

Alachua . $1,629 
;·;—T 470 
Bradford Lui W 
Brevar lll 1.321 
Broward ldd 8,711 
Calhoun ------------—- W 
Charlotte W 
Gin 8 2,700 
VAT 31.572 
Collier᷑ rr 14,920 

„ eee 
iT! nc ee el W 
Escambia- _—-—-------—- 86,031 
Gadsden -__---------—- W 
Glades _______________ W 
Gulf. o mw m Eu W 
Hamilton W 
Hendei7ʒ/ʒ/ 35,555 
Hernando W 
Highlands 356 
Hillsborou ggg W 
Jackson W 
Läki ͥ WA A rures 2,273 
o E 13,267 
J ³¹ Mane SP W 
C7 sce 871 
Manatee _____________ _ W 
Marion 6,532 
Monroe W 
Nassau |... aa W 
Okaloosa _____________~_— W 
88 eo Sea hs a W 
ff... et ie ees 144 
Palm Beach 120 
"RETE 8 999 
Polk -— ee i ee W 
Putn amm W 
St. Lucie 295 
ta Rosa 450, 831 
Sarasota ______________ 1,327 
Sumter `- -—--—---------- W 
Su wanne W 
or W 
Wakullaaaa .....----- W 
Walton nn W 
Undistributed? __________ 992,306 
Total®? __-__________ 1,652,232 


(Thousands) 
Minerals produced in 1977 
1977 in order of value 
32,278 Stone. 
509 Sand and gravel. 
2,600 Sand and gravel, stone. 
10,728 Stone, sand and gravel. 
15 Sand and gravel. 
W Sand and gravel, stone. 
2,172 Stone, phosphate rock. 
24,378 Zircon, ilmenite, rutile, staurolite, sand and 
gravel, clays, monazite. 
2,877 tone. 
W Cement, stone, sand and gravel. 
W Stone. 
E m and vl ; 
ys, sand and grave 
W d and gravel. 
W Magnesium compounds, lime. 
W Phosphate rock. 
W Sand and gravel, stone. 
W Stone, cement, lime, clays. 
678 Peat. 
W Cement, phosphate rock, stone, peat, sand and 
gravel. 
520 Stone, sand and gravel. 
4,560 Sand and gravel. 
5,435 Stone. 
W Sand and gravel. 
1,905 Stone. 
W Cement, stone. 
8,204 Stone, clays, sand and gravel, phosphate rock. 
333 Stone. 
W Titanium, zircon, monazite. 
24 Sand and gravel. 
16 Stone. 
W Sand and gravel, stone. 
1,358 Stone. 
W Phosphate rock, sand and gravel, stone, peat. 
W Sand and gravel, clays, peat. 
W Sand and gravel. 
W Do. 
W Sand and gravel, stone. 
W Stone, lime, peat. 
W Stone. 
W Sand a nd l 
an vel. 
W Do. T. 
1,549,509 
1.618,55 . 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


1The following counties are not lis 


Johns, Pinellas, Seminole, Union, Volusia, and Washington. 


Includes petroleum, natural gas, and natural gas liquids that cannot be assigned to specific counties, and values 


indicated by symbol W. 


wing ted because no production was reported: Baker, Columbia, De Soto, Duval, Flagler, 
Franklin, Gilchrist, Hardee, Holmes, Indian River, Jefferson, Lafayette, Liberty, Madison, Martin, Okeechobee, St. 


Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Florida business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian laborforce. ——- - - - ---------------—-—- thousands 3,446.0 3,520.0 +2.1 
Unemploymen!tnktktũk do- 311.0 289.0 -7.1 
Employment (nonagricultural): 
Minit )))) ⁵ð Pack ee ee do... 8.8 8.8 c 
Manufacturing do- 354.0 4.6 75.8 
Contract construction _-—-—-------------------—--—--—- 8 166.7 172.4 +3.4 
Transportation and public utilitisssses2s do— 181.4 184.1 +1.5 
Wholesale and retail trade do... 130.8 751.9 +2.9 
Finance, insurance, real estate. __§_§__________________-_ cius 191.3 199.1 4-41 
PVIDEE oo on ß M aS So ey 8 608. 627.0 +3.0 
Gm a ee a do- 542.8 555.0 +2.2 
Total nonagricultural employmentnt᷑tdt do- 2,784.3 2, 872.9 73.2 
Personal income: 
e dd oL EU EU Lu eres millions 350,993 $56,496 +10.8 
lr ³ow¹ü d —— $6,105 $6,684 +9.5 
Construction activity: 
Number of private and public residential units authorized 66,691 108,052 +62.0 
Value of nonresidential construction millions_ _ $879.5 $1,070.0 +21.7 
Value of State road contract awards do.... $268.7 $280.0 +4.2 
Shipments of portland and masonry cement to and within the State 
| thousand short tons 3,569 4,114 +15.8 
Mineral production value: 
Total crude mineral vate millions $1,652.2 $1,618.6 -2.0 
Value per capita, resident population --—----------------------- $196 $191 2.6 
Value per square milddddddddddkʒk „ $28,214 $21,639 -2.0 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of stone, petroleum, and total value of mineral production in Florida. 
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During the year, several companies 
announced plans to recover uranium from 
wet-process phosphoric acid and to build 
facilities. Prior to these announcements, 
only Uranium Recovery Corp. had con- 
structed a uranium concentrating facility at 
Mulberry with a recovery module at W. R. 
Grace & Co.'s Bonny Lake facility. To date, 
no commercial shipments have been record- 


International Minerals & Chemicals 
Corp. (IMC) has applied for State permits to 
build a uranium recovery facility at its New 
Wales chemical plant in Polk County. The 
company announced that it plans to recover 
625,000 pounds of uranium (U3;O)) annually 
with the plant going onstream in 1980. 

Wyoming Minerals Corp., a subsidiary of 
Westinghouse Electric Corp., is construct- 
ing a uranium recovery facility at Farm- 
land Industries’ phosphoric acid complex 
near Bartow. Plans are to recover about 
450,000 pounds of U;0, with the plant going 
onstream in 1978. 

Gardinier, Inc., announced plans to build 
its own uranium recovery plant at its East 
Tampa operations. The $15 million plant 
will produce 425,000 pounds of uranium 
annually. 

In addition, Freeport Chemical Co. ships 
phosphate rock to its phosphoric acid facili- 
ty in Louisiana where it expects to recover 
690,000 pounds of uranium annually. 

Joyce Western Corp. has proposed to 
build an anhydrous ammonia pipeline from 
the Port of Tampa to the central Florida 
phosphate area, 70 miles inland. The esti- 
mated cost of the 6-inch buried pipeline 
would be $5 million. The corporation has an 
initial agreement with the Royster Co. for 
the line to serve Royster’s Mulberry facility. 
The Tampa Port Authority has agreed to 
consider assistance.? 

Seminole Electric Cooperative announced 
plans to build a $600 million, coal-fired 
generating plant outside Palatka in Put- 
nam County. The plant calls for construc- 
tion of a 600-megawatt plant costing $600 
million, scheduled for operation in 1983. 
While the first unit is being built, plans call 
for construction of a second 600-megawatt 
unit at the same site at roughly the same 
cost (plus inflation) to go online in 1985.“ 

The amount of cargo moving through 
Tampa’s port increased 12.7% during the 
first 6 months of the year indicating one of 
the biggest growth years in the port’s histo- 
ry. A total of 23.3 million tons of cargo 
moved through the port between the begin- 


149 


ning of January and the end of June. About 
80% of the increase was in the movement of 
bulk commodities, especially phosphate and 
liquid sulfur. There has been a recent trend 
toward shipping phosphoric acid rather 
than fertilizer to foreign and domestic 
markets.’ 

Tonnage moving through the Port of 
Jacksonville is expected to increase 8% due 
to Occidental Chemical Co.’s trade agree- 
ment with the Soviet Union. Under the 
agreement, Occidental will be shipping 1 
million tons of superphosphoric acid annu- 
ally by 1980 for a 20-year period.’ 

The Florida economy in 1977 grew at a 
moderate to strong pace, highlighted by 
strong gains in several kinds of employment 
especially contract construction. Florida 
had a growth economy, as indicated by 
population gains, of around 2.0% in 1977. 
This rebound in population growth remains 
the primary stimulus to Florida's growth 
for 1978 and 1979. The population growth 
can be equated with accelerated housing 
Starts and increased output of construction 
raw materials. Diversified industrial expan- 
sion was not yet a major determinant of 
Florida's long-term economic growth.? 

Legislation and Government Pro- 
grams.—Texas Instruments, Inc., continued 
preparation of an Environmental Impact 
Statement (EIS) sponsored by the Environ- 
mental Protection Agency (EPA). The draft 
EIS is expected to provide environmental, 
economic, and social analyses of the poten- 
tial impacts on the Florida phosphate re- 
gion by the mining of phosphate. The draft 
EIS is scheduled to be completed in early 
1978, with public hearings to follow prior to 
completion of the final EIS. No formal 
moratorium was called pending the EIS 
preparation, but no new EPA permits have 
been issued in the area since the studies 
began. All existing phosphate mining and 
processing operations were continued. 

EPA continued its program of assessing 
elevated radiation levels in Florida's 
phosphate-producing areas and released its 
third report on the subject, “Effects of 
Phosphate Mineralization and the Phos- 
phate Industry on Radium-226 in Ground 
Water of Central Florida." The report gen- 
erally concluded that phosphate mining in 
central Florida has not contributed to in- 
creased radium-226 levels in the Floridian 
aquifer.* 

An interim report (January 1977) by the 
Florida Department of Health and Rehabili- 
tative Services on radiation levels in 
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reclaimed phosphate land in Polk County 
indicates no serious health risks exist but 
does confirm results of the first EPA study, 
which found a small percentage of the 
reclaimed areas having radiation levels ex- 
ceeding those set by the U.S. Surgeon Gen- 
eral. The State study sampled 1,000 homes, 
compared with 125 in the EPA study.“ 

The Florida Department of Environmen- 
tal Regulation funded a survey to determine 
the magnitude of the hazardous-waste prob- 
lem in Florida in order to establish a 
hazardous-waste management program. '^ 

The Florida Department of Environmen- 
tal Regulation imposed new standards on 
phosphate mine discharges into the State's 
waters. The standards are considerably 
stricter than those set by EPA; they set 
limits on suspended solids, pH, and phos- 
phorus. 

The Federal Bureau of Mines assisted the 
U.S. Geological Survey in conducting a 
study in the Osceola National Forest in 
north Florida to determine and analyze the 
effects that proposed phosphate mining in 
the forest would have on the area's water 
and wildlife. The Secretary of the Interior 
called for the study to obtain additional 
necessary information so that proper deci- 
sions could be made on awarding preferen- 
tial right leases to the 41 applications to 
develop the phosphate deposits in the na- 
tional forest. 

The U.S. Fish and Wildlife Service pro- 
poses a systematic study of all U.S. domestic 
phosphate reserves, including a national 
economic study on phosphate and a long- 
term sequential mining program (Fish and 
Wildlife Status Report, 18 April 1977). The 
object of the program is to identify ways to 
provide the needed phosphate over a period 
of time while minimizing the impacts upon 
fish and wildlife resources. 

U.S. Representative Don Fuqua submit- 
ted a bill to Congress entitled “A bill to 
terminate any phosphate leases issued pur- 
suant to the Mineral Leasing Act of Febru- 
ary 25, 1920, as amended, and rights to such 
leases within the Osceola National Forest to 
direct the Secretary of the Interior to take 
action with respect to the same." 

The Argonne National Laboratory, under 
contract to the U.S. Geological Survey's 
Resource and Land Investigations (RALD 
Program, conducted a series of case studies 
to familiarize professional land-use and re- 
source planners with the range of possibili- 
ties and planning procedures for achieving 
integrated mining, reclamation, and land- 
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use planning." 

The Coastal Zone Management Act (Sec- 
tion 307) calls for interagency coordination 
and cooperation between the U.S. Depart- 
ment of Commerce and other interested 
Federal agencies. Title 15, Code of Federal 
Regulations 923.15, specifies that partici- 
pating States must consult with the Bureau 
of Mines, as a cognizant Federal agency, 
concerning national interest questions on 
mineral resources. The Bureau of Mines has 
reviewed Florida's Coastal Zone Manage- 
ment Public Hearing Draft and submitted 
review comments suggesting that, in devel- 
oping a comprehensive program, the follow- 
ing items with respect to mineral resources, 
should be addressed: 

1. What are the mineral resources and/or 
reserves in the program area? 

2. Identify mineral-processing plants in 
the program area. 

3. What are the future mineral require- 
ments needs of the program area? 

4. What is the future mineral resource 
development potential, and what is its im- 
pact in the program area? 

5. What are permissible mineral resource 
and/or mineral-processing uses in the pro- 
gram area? 

Recognizing the need to maintain a high 
Standard of environmental quality and the 
need to solve an ever-increasing waste dis- 
posal problem, the Bureau of Mines and the 
Florida phosphate mining industry joined 
in a cooperative effort to conduct the re- 
search necessary to develop economic pro- 
cessing methods that will either eliminate 
the slimes retention areas or provide a 
waste storage system that will not pose a 
potential threat to the environment. The 
program was extended through 1977. To 
further complement this cooperative re- 
search effort, the Bureau of Mines let sever- 
al grants to two State universities to pro- 
vide additional basic research data. In- 
house Bureau of Mines project activity dur- 
ing 1977, conducted at its own research 
facilities, included research on the effect of 
reagents on dewatering slimes; physical and 
chemical characteristics in flocculation be- 
havior; recovering, utilizing, and purifying 
industrial waste waters; radiation hazards 
from reclaimed phosphate land; and recov- 
ering phosphate from Florida processing 
slimes. 

Additional Bureau of Mines research pro- 
grams that are not related to slimes dewa- 
tering are beneficiation of the Hawthorn 
Formation for recovery of phosphorite, di- 
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rect acidulation of phosphate matrix to 
improve recovery of P;O;, and manufacture 
of glastile from waste glass and waste clay 
to be installed in the new Florida capitol 
complex. 

An evaluation of phosphate reserves in 
Florida will be made under the Bureau of 
Mines Minerals Availability System. A 12- 
month, $182,000 study was awarded to a 
consulting firm to collect widely scattered 
geologic, economic, environmental, and 
mining information that will help form the 
basis for estimating the ultimate "reserve 
life" of Florida's phosphate deposits. The 
reserve and resource data obtained in this 
study will be used as base data in the EPA- 
sponsored EIS. 

A report on Water Recirculation System 
Balance of Central Florida Phosphate Min- 
ing" was completed under Federal Bureau 
of Mines contract in an effort to achieve a 
better understanding of the total use of 
water in phosphate mining activity. 

The Florida Legislature amended Chap- 
ter 211, Part II, of the Florida Statutes, 
increasing the severance tax on land pebble 
phosphate from 5% to 10%. The proceeds 
from the tax imposed, excluding the a- 
mount credited for ad valorem tax pay- 
ments, shall be paid into the State Treasury 
as follows: 75% to the credit of the General 
Revenue Fund and 25% to the credit of the 
Land Reclamation Trust Fund established 
for refunds under the provisions of Section 
211.32(3), Florida Statutes. 

The Statute also created the Phosphate 
Land Reclamation Study Commission, 
charging the Commission to make a study 
of land disturbed by the severance of pebble 
phosphate rock for purposes of reclamation. 
The study was to include an inventory of 
lands disturbed by the severance of phos- 
phate rock prior to July 1, 1975, which have 
not been reclaimed. The inventory was to 
consider both the surface and subsurface 
ownership. Estimates of the present and 
future costs of reclaiming these lands are 
also required. 

The Tampa Bay Regional Planning Coun- 
cil recommended that the Governor and the 
State legislature budget $4 million to assist 
municipalities and counties required by law 
to make plans for resource recovery facili- 
ties. Resource recovery was mandated by 
the Resource Recovery Act of 1974 and 
called for municipalities and counties to 
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develop resource recovery programs by July 
1978. County officials throughout the State 
have pointed out that, if they must abide by 
the law, but without receiving financial 
assistance from the State, they cannot com- 
ply. 

In addition to conducting its normal geo- 
logical activities, the Florida Bureau of 
Geology was involved with the Federal Bu- 
reau of Mines in the following areas: 

l. The Florida Bureau of Geology ob- 
tained a 50-foot core sample from an area in 
Polk County emitting high background ra- 
diation levels. The core was characterized at 
the Federal Bureau of Mines, Tuscaloosa 
(Ala.) Metallurgy Research Center to deter- 
mine the source of the radiation. A split of 
the core was furnished to EPA for addition- 
al radiological examinations. These studies 
were scheduled to be completed in 1978. 

2. The Federal Bureau of Mines awarded 
a grant to the Florida Bureau of Geology to 
inventory and categorize mined central 
Florida phosphate lands for purposes of 
determining the relationship between 
mined lands, reclaimed lands, waste dispos- 
al areas, and elevated radiation levels attri- 
buted to these areas. The study was to be 
correlated with an ongoing EPA program 
studying radiation levels in structures built 
on “reclaimed” phosphate lands. The re- 
sults of this study were expected in early 
1978. 

3. The Federal Bureau of Mines has two 
cooperative agreements with the Florida 
Bureau of Geology. One entails the collec- 
tion of statistical data and the other is to 
conduct field and laboratory examinations, 
economic studies, etc., on the State's miner- 
al resources. 

The Big Cypress Swamp Advisory Com- 
mittee, a five-member environmental advi- 
sory group established by the Executive 
Board of the Florida Department of Natural 
Resources during 1977, has conducted on- 
site inspections of 26 proposed drilling sites 
in the environmentally sensitive area of 
southwest Florida. These inspections have 
insured the continued protection of the Big 
Cypress Swamp area during the exploration 
for and production of hydrocarbons by ad- 
justing the surface location of the drilling 
sites to avoid undue impact on the biology 
and hydrology of the area. This area con- 
tains over one-half of the producing oil 
and/or gas wells in Florida. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Nonmetals accounted for 58% of the 
State’s total mineral production value in 
1977. The principal nonmetals produced, 
listed in order of value, were phosphate 
rock, stone, cement, sand and gravel, and 
clays. 

Cement.—Shipments of both portland 
and masonry cement increased substantial- 
ly over those of 1976, indicating an upswing 
in the State’s construction activity. Port- 
land cement shipments and value were 2.5 
million short tons and $88 million, respec- 
tively. The value of portland cement in- 
creased 29% over that of 1976. 

Types I and II (general-use and moderate- 
heat), Type III (high-early-strength), white 
cement, and waterproofed portland cements 
were produced. Most of the shipments were 
made within the State. Masonry shipments 
were principally within the State. 

Portland cement shipments, mainly in 
bulk form, were made 17% by truck and 
83% by rail. The consumption pattern of 
portland cement in the State was 55% to 
ready-mix concrete companies, 12% to 
building materials dealers, 16% to concrete 
products manufacturers, 8% to highway 
contractors, and 9% for miscellaneous ap- 
plications. 

Raw materials used in the manufacture 
of cement were mined principally within 
the State and included limestone, clay, 
sand, and staurolite. Oolitic aragonite im- 
ported from the Bahamas was used exclu- 
sively by one company, while another firm 
used minor amounts of the aragonite. Minor 
amounts of blast furnace slag, iron ore, clay, 
fly ash, and gypsum were used, but most 
were obtained from out-of-State sources. 
Eleven rotary kilns were operated at five 
plants. Of the five plants, four used the wet 
process and one used the dry process. Over 
339 million kilowatt-hours of energy was 
consumed in the manufacture of cement; 
100% of the power was purchased. 

Lone Star Industries, Inc., announced it 
had created a new subsidiary, Lone Star 
Florida, Inc., which made an offer to pur- 
chase the principal operating assets of 
Maule Industries, Inc. of Miami. 

Clays.—Total clay output decreased 15% 
while the value increased 14%. Florida 
ranked first in the Nation in output of 
fuller’s earth. 

Fuller’s earth production increased 5% in 


output and 16% in value, reflecting a signif- 
icant increase in unit value. Three produc- 
ers were active — two in Gadsden County 
and one in Marion County. Fuller’s earth 
was used for fillers, oil and gas absorbents, 
pet absorbents, pesticides, drilling mud, pa- 
per coating, and other uses. 

Kaolin output increased 11% and its val- 
ue 18% over that of 1976. Kaolin was 
produced by one company in Putnam Coun- 
ty; principal uses were in white ware, pot- 
tery, and wall tile. 

Miscellaneous clay output decreased 51%, 
and the value decreased 59% from that of 
1976, reflecting the diminished use for the 
manufacture of cement. 

The clays were used in the manufacture 
of cement and lightweight aggregate. Mines 
were operated in Clay and Hernando Coun- 
ties. 

Fluorine.—Fluorine in the form of fluo- 
silicic acid was recovered from six plants as 
a byproduct of wet-process phosphoric acid 
manufacture. Fluosilicic acid was used to 
produce cryolite, aluminum fluoride, and 
sodium silico-fluoride and for water fluori- 
dation. The value of fluorine byproducts is 
not included in the State’s mineral produc- 
tion value. 

Gypsum.—Crude gypsum was imported 
from mines in Nova Scotia, Canada, and 
Jamaica and processed into gypsum build- 
ing products at two plants in Duval County 
and one plant in Hillsborough County. 
United States Gypsum Co., Jim Walter 
Corp., and National Gypsum Co. calcined 
crude gypsum in kettles, a rotary kiln, and 
a Holoflite unit. A total of 571,000 short 
tons of calcined gypsum was produced, a 
51% increase over that of 1976, which 
reflects a strong recovery in the State’s 
construction activity. Byproduct phospho- 
gypsum from phosphate fertilizer manufac- 
ture was sold by several of the chemical 
fertilizer companies. 

Lime.—Quicklime was produced by Basic 
Magnesia, Inc., Gulf County; Chemical 
Lime, Inc., Hernando County; and Dixie 
Lime & Stone Co., Sumter County. Hydrat- 
ed lime was produced by Chemical Lime, 
Inc., and Dixie Lime & Stone Co. The total 
sold or used was 165,000 short tons valued 
at $7.3 million. Compared with those of 
1976, quantity and value decreased 8% and 
6%, respectively. The lime was used in the 
pulp and paper industries, in the recovery 
of magnesia from seawater, in construction, 


THE MINERAL INDUSTRY OF FLORIDA 


in waste neutralization, in water treatment, 
and in other chemical processes. 

Magnesia.—Basic Magnesia, Inc., Port St. 
Joe, Gulf County, produced caustic calcined 
magnesia from refractory-grade magnesia 
from seawater. Shipments increased 4% 
and the value increased 11% over those of 
1976. 

Peat.—Peat production increased from 
82,700 short tons in 1976 to 145,000 short 
tons in 1977, a 75% increase in output. Sales 
increased from 78,800 short tons in 1976 to 
125,000 short tons in 1977, while the value 
increased from $1,287,000 to $1,396,000, 
representing a 59% increase in sales and an 
8% increase in value. Eight companies pro- 
duced moss, reed-sedge, and humus peat 
from five counties. Shipments totaled 
125,000 short tons and consisted of 49% 
moss, 20% reed-sedge, and 31% humus. 
Most of the peat was shipped in bulk and 
used to pack flowers, plants, and shrubs; for 
general soil improvement; and in potting 
soils. 

Perlite.—Four companies produced 
expanded perlite from ore mined in Colora- 
do and New Mexico. Production increased 
to 27,000 short tons from 24,000 short tons. 
The quantity sold or used was 26,000 short 
tons valued at $2 million, a 40% increase in 
value over that of 1976. Production from 
plants in Broward, Duval, Escambia, and 
Indian River Counties was used for horticul- 
tural uses, plaster and concrete aggregate, 
and formed products. 

Phosphate Rock.—Florida’s 1977 produc- 
tion data are combined with those of North 
Carolina to conceal the latter’s output be- 
cause there is only one producing company 
in North Carolina. Combined marketable 
production from both States in 1977 in- 
creased 895 to 40.5 million metric tons 
valued at $718 million. The value decreased 
17%, reflecting a continuation of price 
softening that began in late 1975. 

The combined States' output represented 
. 86% of the national output. Combined mar- 
ketable production sold or used totaled 40.9 
million metric tons valued at $726.9 million, 
a 2% increase in sales but a 6% decrease in 
value from that of 1976. 

Most of the 12.7 million metric tons of 
marketable phosphate rock exported from 
Florida and North Carolina was from Flori- 
da. Florida's exports increased 45% due to a 
strong foreign demand. 

Of that sold or used, agricultural uses 
accounted for 68%; industrial, 1%; and 
exports, 31%. Agricultural uses were for 
wet-process phosphoric acid, normal super- 
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phosphate, triple superphosphate, direct ap- 
plication to the soil, and defluorinated phos- 
phate rock for stock and poultry feed. Indus- 
trial uses were for the manufacture of 
elemental phosphorus and ferrophosphorus. 

Mine production of crude dry ore in 
Florida and North Carolina was 155 million 
metric tons with a P.O; content of 17.9 
million metric tons. 

Soft-rock phosphate was produced in 
Florida by four companies operating six 
mines in two counties. Total mine produc- 
tion was 25,000 metric tons with P.O; con- 
tent of 5,000 metric tons valued at $504,000. 
The soft-rock phosphate was used for direct 
application to the soil. 

Land pebble phosphate was produced at 
21 mines by 13 companies in 3 counties. 
Three of the companies processed tailings 
debris from previous mining operations. 
Marketable phosphate rock was produced 
from land-pebble phosphate mines by Agri- 
co Chemical Co, ASMAC, Borden, Inc., 
Brewster Phosphates, Florida Agglite Corp., 
Gardinier, Inc., W. R. Grace & Co., Interna- 
tional Minerals and Chemicals Corp. (IMC), 
Mobil Chemical Corp., Occidental Chemical 
Co. (Oxy), Swift Chemical Co., T. A. Miner- 
als Corp., and USS Agri-Chemicals. 

Agrico Chemical Co. closed down its Sad- 
dle Creek mine in March due to slow sales 
and large rock inventories from its larger 
operations. 

Beker Industries Corp. continued to ob- 
tain necessary permits with plans to go 
onstream with its Manatee County mine in 
1980. At yearend, the company lacked only 
a Manatee County operating permit, which 
is needed prior to construction. 

Borden Chemical Co. continued construc- 
tion at its Big Four mine in southeastern 
Hillsborough County. The Big Four mine 
will produce 1.25 million tons of phosphate 
rock annually, to be used internally in 
fertilizer manufacture. 

Brewster Phosphates operated its 
Haynesworth mine in Polk County and its 
Lonesome mine in Hillsborough County. 
The Lonesome mine features a two-way, 
14,500-foot field conveyor, complete recy- 
cling of process water, and use of waste for 
land reclamation. The facility also uses a 
1,500-ton-per-hour wheel excavator and 
stakes to spread overburden into the areas 
to be reclaimed.i⸗ 

C. F. Industries obtained a 30-year mining 
permit from Hardee County to mine its 
19,555-acre tract in the county. Two drag- 
lines were erected on the site and ground 
was broken at the mine site in November 
1971. A contract was awarded to build a 
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phosphate washer and beneficiation plant. 
The company has estimated that 80 million 
tons of minable reserves are on its prop- 
erties.'* 

Gardinier, Inc., announced that it will 
construct a $15 to $20 million uranium 
recovery plant at its East Tampa facility. 
The plant will utilize solvent extraction in 
combination with a proprietary process and 
will produce about 425,000 pounds of yellow 
cake annually. The plant is scheduled to go 
onstream in late 1979.15 

W. R. Grace & Co. started production at 
its Hooker's Prairie mine in southwestern 
Polk County. The mine has an annual 
capacity of 2.8 million tons. Approximately 
one-half of the production from the Hook- 
er's Prairie mine will be used in a joint 
venture to manufacture phosphoric acid 
with USS Agri-Chemicals. During the year, 
Manatee County approved W. R. Grace & 
Co.’s Development of Regional Impact 
Statement request to mine on its 9,800-acre 
Four Corners tract. 

IMC announced that it has a 10-year 
option on 22,000 acres in southwest Brevard 
County. It is reported that the deposit 
contains 300 million tons of phosphate rock, 
but that there is 60 to 100 feet of overbur- 
den on it and it will require mining tech- 
niques other than those used in Florida to 
recover the phosphate. IMC stated that it 
will build a second $18 million defluori- 
nated phosphate animal feed supplement 
plant adjacent to the plant under construc- 
tion. The plant will produce defluorinated 
phosphate, calcium, and ammonia phos- 
phate.“ l 

Mississippi Chemical Corp. continued the 
long process of permitting required to devel- 
op its Hardee County phosphate properties. 
At yearend, the company and the Regional 
Planning Council had reached agreement 
on the company’s development of regional 
impact statement. 

Occidental Chemical Co. (Oxy) announced 
a major expansion of its Florida operations, 
designed to meet its commitment with the 
Soviet Union. The initial phase will be to 
modify the existing facilities and add new 
installations to supply wet phosphate rock 
to one phosphoric acid plant, and to modify 
both phosphoric and sulfuric acid plants to 
produce 70% phosphoric acid. The estimat- 
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ed cost if $100 million.” 

Phillips Petroleum Co. and AMAX Chem- . 
ical Corp. signed an option agreement to 
purchase 15,000 acres of phosphate land in 
Manatee and De Soto Counties. Under the 
agreement, AMAX will continue the engi- 
neering, mine evaluation work, and envi- 
ronmental studies. Phillips will complete 
the work required to obtain final approval 
of the mining plan from local, State, and 
Federal authorities.“ | 

Swift Chemical Co. continued the permit- 
ting process to develop its 10,000-acre phos- 
phate holding in Manatee Count). 

USS Agri-Chemicals, began operation of 
its new diammonium phosphate plant at its 
Bartow complex. The new plant has a de- 
sign capacity of over 315,000 tons annually. 

Several articles were published describ- 
ing technical advances and economic 
forecasts.!9 2° 21 

The Bureau of Land Management offered 
for sale 840 acres of mineral rights in the 
central Florida phosphate area. These were 
widely scattered parcels where the surface 
was in private ownership. Should a compa- 
ny mine past these small parcels, the phos- 
phate resource would probably be lost be- 
cause it would not be economic to go back to 
mine these small areas. 

Sand and Gravel.—Sand and gravel pro- 
duction totaled 20 million short tons valued 
at $39 million. Production increased 53%, 
and the value increased 103% over that of 
1976. 

The sand was mainly used for construc- 
tion purposes with small amounts going 
into industrial uses. Polk, Charlotte, and 
Lake were the leading producing counties, 
accounting for 45% of the output. Polk, 
Charlotte, and Lake Counties led in value of 
sand produced and accounted for 46% of the 
value. 

During the year, 47 companies operated 
96 mines in 25 counties. Most of the sand 
was produced by commercial operators. Of 
the 56 sand and gravel operations, 5 pro- 
duced between 1,000,000 and 2,500,000 tons, 
9 produced between 500,000 and 1,000,000 
tons, and 42 produced less than 500,000 
tons. Most of the sand and gravel was 
transported by truck with minor amounts 
shipped by rail and water. 
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Table 4.— Florida: Sand 
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and gravel sold or used by 


producers, by use 


1976 1977 
tity Val Value tity Val Value 
Use (thousand ue per (thousand aue per 
short tons) (thousands) ton short tons) (thousands) ton 
Construction 

Band c eg eee 10,329 $12,958 $1.25 16,869 $29,024 $1.72 
Gravellllll ; 4,192 1.85 : 4,193 2.04 
Total! or average 12,914 17,750 1.37 19,220 33,816 1.76 
Industrial sand |... 290 1,414 4.88 997 5,172 5.19 
Grand total! or average 13,204 19,164 1.45 20,218 38,989 1.98 


Data may not add to totals shown because of independent rounding. 


Table 5.—Florida: Construction sand and gravel sold or used, by major use category 


1976 1977 
ntity Value Value tity Value Value 
Use (thousand r (thousand r 
short tons) (thousands) ton short tons) (thousands) fon 
Concrete aggregate (residential, 
nonresidential, highways, 
bridges, dams, waterworks, 
airports, etce.))j)j) 4,355 $6,210 $1.43 12,344 $22,260 $1.80 
Concrete products (cement 
blocks, bricks, pipe, etc.) |... 3,686 5,398 1.46 1,922 4,010 2.09 
Asphaltic concrete aggregates 
and other bituminous mixtures 614 1,855 2.01 461 1,256 2.69 
base and covering 1,698 2,498 1.47 2,350 3,873 1.65 
|j! PCENA ito pe oy Peete oe 842 2,084 .89 1,836 1,903 1.04 
Other uss 158 205 1.30 301 515 1.71 
Tel eS 12,914 17,750 1.37 19,220 33,816 1.76 


Data may not add to totals shown because of independent rounding. 


Stone.—Total stone output, including 
crushed limestone, dolomite, and oyster 
shell, was 49 million tons valued at $101 
million. Florida ranked fifth in the Nation 
in crushed stone output. 

Crushed limestone output increased 26% 
and its value increased 37%, reflecting the 
turn around in the building construction 
industry that was indicated by a stabiliza- 
tion and upturn in 1976. The stone was 
produced by 73 companies from 127 quar- 
ries in 25 counties in 1977, compared with 
production from 65 companies from 122 
quarries in 24 counties in 1976. Dade, Her- 


nando, and Broward, in that order, were the 
principal producing counties supplying 59% 
of the total production and accounting for 
60% of the value. Of the total crushed 
limestone sold or used by producers, 33% 
was used for concrete aggregate; 32%, for 
dense-graded road base; 9%, for bituminous 
aggregate; 5%, for cement manufacture; 
2%, for agricultural uses; and the remain- 
der for miscellaneous uses. Three compa- 
nies processed oyster shell for roadbase 
material. One company quarried dimension 
limestone for rubble. 
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Table 6.—F lorida: Crushed stone! sold or used 
by producers, by use 


(Thousand short tons and thousand dollars) 


Concrete 
Denecgraded ros Mdb stone 


Bituminous aggregate 
Roadstone 


Cement manufacture 
1! ⁵ ⁵ ⁵ ⁵ ⁵ ⁵ ⁵ ↄ A é 8 
Surface treatment aggregate 
icultural limes tone 


cadam ate 


Railroad ballast - - ddl 
Riprap and jettiiu““D ---------—-------——- 
Filter stone I Seg Tag MU A A EEE E A AAEN 


1976 1977 
Quantity Value Quantity Value 

uc 12,610 28,020 15,980 39,983 
n 13,754 19,480 15,410 23,164 
a2 „518 5,107 4, 440 10,190 
aA 2,525 4,486 3,085 7,409 
"- 1,825 2,509 2,554 3,173 
8 867 1.029 2,342 ,122 
zu 1,932 5,554 2,106 6,101 
d 1,104 3,444 1,019 3,529 
M" 266 430 578 1,519 
MC 63 118 W 

ut 212 832 61 291 
ene W W 44 W 
= 931 3,398 937 3,357 
m 38,606 14,412 48,558 101,435 


W Withheld to avoid disclosing individual company proprietary data; included with “Other uses. 


1Includes limestone and shell. 


2Includes stone used for mineral food, lime manufacture, other filler (1976), soil conditioners, other uses, and uses 


indicated by symbol W 


3Data may not add to totals shown because of independent rounding. 


Staurolite.—Staurolite was recovered as 
a byproduct of ilmenite production at the 
Highland and Trail Ridge plants of E. I. du 
Pont de Nemours & Co. in Clay County. 
Both output and value increased over the 
1976 level. It was principally used in 
sandblasting, and minor amounts were used 
for cement. Florida was the only State with 
a recorded production of staurolite. 

Sulfur.—Recovered sulfur from petrole- 
um production at Exxon's desulfurization 
plants in Santa Rosa County increased com- 
pared with 1976 levels. The value of by- 
product sulfur is not included in the State's 
mineral production value. 

Vermiculite.—Exfoliated vermiculite was 
produced by two operators at four plants in 
Broward, Duval, and Hillsborough Counties 
from crude ore shipped into the State. The 
exfoliated vermiculite was used for light- 
weight aggregate, plaster aggregate, insula- 
tion, and other purposes. The value of 
vermiculite is not included in the State's 
mineral production value. 


METALS 


Metals accounted for less than 2% of the 
State's total mineral production value. 

Rare-Earth Minerals.—Humphrey's Min- 
ing Co., Nassau County, and Titanium En- 
terprises, Clay County, produced monazite 
concentrate. Production and value re- 
mained at the same level as in 1976. 

Titanium Concentrates.—Titanium En- 
terprises produced rutile from its Green 
Cove Springs plant. Output increased over 
that of 1976. E. I. du Pont de Nemours & Co. 
and Titanium Enterprises produced ilmen- 


ite frorn their plants in Clay County, and 
Humphrey's Mining Co. produced ilmenite 
concentrates from its mine in Nassau Coun- 
ty. 

Zircon Concentrates.— Production of zir- 
con concentrates from E. I. du Pont de 
Nemours & Co.’s Trail Ridge plant and 
Titanium Enterprises Green Cove Springs 
plant, both in Clay County, increased while 
the value decreased from 1976 levels. 


MINERAL FUELS 


Mineral fuels produced were natural gas, 
natural gas liquids, and crude petroleum. 
These commodities accounted for 41% of 
the total State mineral production value in 
1977. 

During 1977, 13 wildcat and 17 field 
development wells were drilled in Florida. 
Of these, 16 produced oil and 14 were dry 
holes. Four of the wildcat wells resulted in 
production, three from the Sunniland Lime- 
stone formation of Lower Cretaceous (Glen 
Rose) age in south Florida and one from the 
Smackover Formation of Jurassic age in 
west Florida. 

Two of the south Florida wildcat wells 
were designated the discoveries of Baxter 
Island field and Raccoon Point field, both in 
Collier County; the third was the discovery 
of a yet-unnamed field in Hendry County. 

The fourth wildcat productive of oil was 
designated the discovery well of the Sweet- 
water Creek field in the Blackwater River 
State Forest in Santa Rosa County located 
in west Florida. 
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The cumulative total production from 
Florida fields from the initial discovery at 
Sunniland, Collier County, in 1943, through 
December 1977 was 243,033,000 barrels of 
oil and 232,122 million cubic feet of natural 
gas. Of this amount, 85% of the oil and 88% 
of the natural gas was produced from Jay 
field. It is calculated that about one-half of 
the reserve in the Jay field, recoverable by 
primary and secondary methods, had been 
produced at yearend 1977. 


1State Liaison Officer, Bureau of Mines, Tallahassee, 


a. 
2Chief, Bureau of Geology, Florida Department of Natu- 
ral Resources. 
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Table 7.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Florida Mining & Materials Corp Box 23965 Plant Hernando. 
ane FL 33622 
General Portland, Ine 4400 Republic Nat. Bank Tower, Plants Dade and 
Box 324, Hillsborough. 
Dallas, TX 75221 
Lone Star Florida, Ine Box 2035 PVS Plant Dade. 
Hialeah, FL 33012 
Rinker Portland Cement Corp Box 650679 diedd0. cn Do. 
Miami, FL 33165 
vere 
N. hare Minerals & Menlo Park Open pit mines Gadsden. 
emicals Corp. Edison, NJ 08817 
Mid-Florida Mining Box 68-F doas cereo Marion 
Lowell, FL 32663 
Pennsylvania Glass Sand Cord Berkeley Springs, ood). 22i tico Gadsden. 
WV 25411 
Gypsum (calcined): 
Celotex Cor 1500 North Dale Mabry Plant Duval. 
Tampa, FL 33607 
National Gypsum COo 325 Delaware Ave. Eos] eccle Hillsborough. 
Buffalo, NY 14202 
United States Gypsum C0o 101 South Wacker Dr. inn iGO ace Duval. 
Chicago, IL 60606 
me: 
Chemical Lime, Inne Box 250 e Hernando. 
Ocala, FL 32670 
Dixie Lime & Stone Co“. Drawer 217 Se dO Luc lx Sumter. 
Ocala, FL 32670 
Magnesium compounds: 
Basic Magnesia, Inc: Box 160 sicco Gulf. 
Port St. Joe, FL 32456 
Peat: 
Delta Peet. Box 15555 BO Hillsborough. 
Mango, FL 33550 
F. E. Stearns Peat ___ ______-- Rt. 1, Box 542 BO Do. 
Dover, FL 33527 
Superior Peat & Soil- .. Box 1688 | | |. | |Bog.......-- Highlands. 
Sebring, FL 33870 
Perlite (expanded): 
Airlite ing Corp. of Florida Rt. 2, Box 740 Plant Indian River. 
Vero Beach, FL 32960 
Armstrong Cork COo Box 1991 „ Ez Lc Escambia. 
Pensacola, FL 32589 
Chemrock Corp End of St. 3 Duval. 
Nashville, TN 37208 
W. R. Grace & Cos 62 Whittemore Ave. aes «|: Seen ene Broward. 


See footnotes at end of table. 
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Table 7.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Petroleum (crude): 
on Co., U.S. AAA Box 2024 Wells... Santa Rosa 
Houston, TX 77001 
Sun Oil Co___§____________~- Box 2880 3 Collier and 
Dallas, TX 75221 Hendry 
Petroleum (refined): 
Seminole Asphalt Refining, Ine Box 128 Refinery- _ ___— Wakulla 
St. Marks, FL 32355 
Phosphate rock: 
Agrico Chemical o Box 3166 Open pit mines Polk 
Tulsa, OK 74101 and plants. 
Borden, InnCOkk. Box 790 Open pit mine Do. 
Plant City, FL 33566 and plant. 
Brewster Phosphates ________— Bradley, FL 338355. DENTS ME Do. 
Gardinier, Inne Box 3269 3 T. PRENE Do. 
Tampa, FL 33601 
International Minerals & Box 867 Open pit mines Do. 
Chemical Corp. Bartow, FL 38830 
Mobil Chemical Cori d Box 311 ERTE: e ETR Do. 
division of Mobil Oil Corp. Nichols, FL 33863 
idental Chemical Co., a White Springs, FL 32098 Open pit mine Hamilton 
Avision of Occidental F'etroleumi 
Swift Chemical CO 2h oes Box 208 Open pit mines Polk 
USS Agri-Chemicals Bor 86 l Ope Do 
i- Chemicals x n pit mine ; 
Ft. Meade, FL 33841 
W. R. Grace & xo Box 471 Open pit mine Do. 
Bartow, FL 33830 and plant. 
Sand and gravel: 
A. J. Capeletti, Ine oiu n Box 4944 Pils- scc Broward and 
Hialeah, FL 33014 Dade. 
E. R. Jahna Industries, Inc., First & East Tillman ___-do ______ Glades, 
Ortona Sand Co. Div. Lake Wales, FL 33853 oe 
olk. 
Florida Rock Industries, Ine 744 Riverside Ave. SAO runc Clay, 
Box 4667 Dade, 
Jacksonville, FL 32201 roue 
e. 
General Development Cor 1111 South Bayshore Dr. NES. PME Brevard, 
Miami, 131 Charlotte, 
Sarasota, 
St. Lucie. 
Staurolite: 
E. I. du Pont de Nemours & Co- DuPont Bldg. D-10084 Mines and plants_ Clay. 
Wilmington, DE 19898 
Stone: 
Florida Crushed Stone Co Quarries Hernando and 
Ocala, FL 32670 Sumter. 
Florida Mining and Materials x 59351 Quarry_______ Hernando. 
ar 8 Miami, FL 33159 | 
Florida Rock Industries, Ine Box 4667 Quarries _____ Collier, 
Jacksonville, FL 32201 Lee, 
Sumter, 
: Suwannee. 
Lone Star Florida, Ine Box 2601 PVS Plant de. 
Hialeah, FL 33012 
Southeastern Materials, Ine Box 2634 Quarries Do. 
Miami, FL 33012 
Titanium concentrates: 
E. I. DuPont de DuPont Bldg. D-10084 Mines and plants_ Clay. 
Nemours & Co. Wilmi n, DE 19898 
Titanium Enterprises Green Cove Springs, FL 32043 _ Mine and plant Do. 
1 Also stone. 
? Also lime. 


„Also phosphate rock and exfoliated vermiculite. 


“Also elemental phosphorous. 


5 Also zircon concentrate, and rare-earth oxides and thorium oxide in monazite concentrate. 


The Mineral Industry of 
Georgia 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Georgia Department of 
Natural Resources, Geologic and Water Resources Division. 


By Doss H. White, Jr., and W. Robert Power? 


Georgia, the largest State in the Eastern 
United States, ranked 28th in the Nation in 
the value of industrial minerals produced in 
1977. Georgia was first in the production of 
kaolin, fuller’s earth, dimension granite, 
and crushed granite; second in dimension 
marble, and crushed marble; third in baux- 
ite and feldspar; and fourth in barite. Near- 
ly all of Georgia’s 300 plus mines are open 
cast. The only underground mines are for 
marble in Pickens County, dolomitic marble 
in Gilmer County, and talc in Murray 
County. The total value of mineral produc- 


tion was a record high of $474 million, an 
increase of 11% over that of 1976. In the 
past 10 years, the value of Georgia mineral 
production has more than tripled. 

The first quarter of 1977 was one of the 


coldest periods in Georgia history and in- 


dustrial output suffered as a consequence. 
In order to conserve natural gas for residen- 
tial use, industrial supplies were restricted 
to the “plant protection” level. Standby 
energy sources, usually fuel oil, were used 
to maintain production where feasible. 


Table 1.—Mineral production in Georgia! 


1976 1977 
Mineral l Value Value 
Quantity (thousands) Quantity (thousands) 
Cement, portland thousand short tons 930 $30,085 1,192 $37,711 
Clays d A E E T haa do- 7,471 273, 145 7,554 
bituminoun s do- 186 6,152 W W 
Sand and gravel LLL T da 4,835 8,887 5,141 13,207 
Stone do- 31.855 98,806 88,105 119,852 
C111 do- W W 23, 540 68 
Combined value of barite, bauxite, cement 
(masonry), feldspar, iron ore (1977), 
ayant: mica, peat, and items indicated 
yg 7 AAA XX 11.904 XX 27, 200 
PSP OTT NEUEN lek et XX 428,419 XX 486,256 
Total 1967 constant dollars XX 219,938 XX 5240, 016 


4 6 8 W Withheld to avoid disclosing company proprietary data; value included with Combined value” | 
figure. ot applicable. 
production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of mineral production in Georgia, by county! 


(Thousands) 
Minerals uced in 1977 
County 1976 1977 in of value 
Bacon W W Sand and gravel. 
Baldwin W W Do. 
Banks 222 ee ee W e: 
Barroypdpd --- $44 W Stone 
Bart -v W W Barite, stone, clays. 
FPV» nene ues W W CLlays, sand gravel 
NRI PNE: W W Stone. 

Chatham mmm 287 $511 Sand and gravel 
Chattoo ga W d 
Cherokee W W Mica, sand and gravel 
Chis... d id Stone. 
cm pe ee 8 W W Stone, sand and gravel 
Coffee s W W Sand and gra 
Columbia W W stone. 
Columbus (city) 777) 7 W W Stone, sand and gravel, clays. 

%% 8 . and gra 
Crawford |... _ W Sand and gravel 
F W W Clays sand and gravel. 
8 VV 1174 6272 Sand and gravel. 

MEO TED gra 
Douglas W W Stone, clays, sand and gravel 
Effingham .........-.- W W Sand and gravel. 
Elbert W W Stone, sand and gravel 
CCC a W W Sand and gravel 
Fayette = 22 se 1.0% id. Stone. 

Forsyth |... 2S ----- W W Stone, sand and gravel. 
Fulton W W Cement, stone, sand and gravel. 
| 88 ff.... ata Ww Ww = 
JJC EEE an 

Nun Ww ‘Sen Sand t gravel 
Greene W W Stone, sand and gravel 
Gwinnett _____________ W W ] 

Habersham ___________- W W Do. 

Hill: ate eee ete rt W W Do. 

Hare. 2A ae W W Mica. 

Houston W W Cemer t, clays, stone 
ouston _ - -———--------- en 

Jasperrr‚r W W F. , stone. 

Jefferson _____________ W W 

Jones W W : 

// ee eos W W Stone, sand and gravel. 

Lincoln _......-.----- W W ite. 

535 W W Zand and gravel. 

Lumpkin nn W W ; 

Madison W W Do. 

Marion W Sand and gravel 

Ill es W 8 Peat. 

Mitchell! 78 nu 

Monroeee W W Stone. 

,, i 5 pu Talc. 

Oglethorpe - ----------- ; 1 Stone. 

Paulding ------------- W W Do. 

F 12,840 18758 | Do 

lerce -.-------------- gra 
— : S uico 

— — 2——Dů ent, stone, 
gomman- FCC W W ore. 

— W 700 ' 
Richmond Clays, stone, sand and gravel. 
Screven asco E W Peat. et 
Seminole .- W W Sand and gravel 
S eme am 4D — a) am GE ae — 2 c AR c — W W . 

Stephens ___________-- id W Do. 

Sumter _____________-_ W W Clays, bauxite. 

Talbot aco See eee 447 754 Sand and gravel 
Taylor:! kk 729 W Do. 
Thomas W W sand and gravel. 
BM REDDERE Se Se W W Sand and gravel 
TIOUD ler eem W W ne. 
Twiggs--------------- 63,150 76,494 ys. 

Union ........------- W W Stone, sand and gravel 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Georgia, by county: —Continued 


(Thousands) 
County 1976 1977 cee eee 
. W W Stone, clays. 
PEE EET n 

Waltonn W W Stone. 
Wa. zz W $204 and and gravel. 
Warren $24,915 W Cl E stone. 
Washington. __________ _ 771,078 80,047 
Wheeler W Land: and gravel. 
Whitfield . . . W 2,380 Stone. 
Wilkinson 39,601 43,513 Clays. 
Undistributed*.. 201,550 256,621 

Total? |... 428,479 486,256 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
VThe foll counties are not listed because no production was re in, Candis, Ca geniti teri Ben Hill, Berrien, 


A Gina „Brooks, Bryan, Bulloch, Burke, o, Saha; Calhoun, Chattahoochee, 
Clay, Cli Colquitt, Dawson, Early, Echo ET oo derit lascock, a band 
Hancock, ich, Colquitt, Crisp, Dawson, I mn Davis, Je yankin Jakas Johnson, , Lanier Laurens, 


— Macon, Meriwether, ; Montgomery, M Newton, Oconee, Peach, Pelei Patra 
White Ww: tg REF air, Terrell, 100 Towns, Troutlen, Turner, Wayne Webster, 
Mio Wiss, Wilken and Word. nn edis spite and elu dita hy pnt V. 

*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Georgia business activity 
1916 1977P Change, 


percent 
Employment and labor force, annual average: 
Total labor forre‚⁸ ~~ _____-_- thousands_ _ 2,211.0 2,259.0 +2.2 
Unemploymenntũl!!!!!lll „ do 179.0 156.0 -12.9 
Employment (nonagricultural): 
Mining s dn ³ð. 88 do 7.0 7.1 +1.4 
Man DC tea CHIEN y do 476.3 488.8 +2.6 
Contract construction . «é«4«4«««é««öej:ö Ll l22l2l2l2- do- 83.6 87.6 4-4.8 
Transportation and public utilitie 4444 do— _- 116.5 118.8 +2.0 
Wholesale and il trade eee 419.0 483.8 +8.5 
Finance, insurance, real estate, da 98.1 99.5 +1.4 
a dd a E da 272.5 281.3 +8.2 
Government do- 362.9 372.0 +25 
Total nonagricultural employment |... ------------—- do... 1,885.9 1,888.9 +2.9 
Personal income: 
GEN can eset oh nese cee ete ce 8 millions $27,565 ,958 +10.1 
ra ep Ae a d E NES 551 76,014 +8. 
nstruction activity: 
Number of private ane pot’ residential units authorized... 24,489 83,543 +37.0 
Value of nonresidential construction —-—-—--------------—- millions 6.0 73.4 4-36.8 
Me au m lu MM RI EM a E 
pmen and masonry cemen wi e 
thousand short tons... 1,780 2,261 421.0 
Mineral production value 
Val ita, resident population y ur $96 tite 
ue per capi populatiolsnsnsns tw +11. 
Value per square mile __________~________ ~~ $7,278 $8,259 +13.5 
PPrelimi i 


Sources: U B of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines 
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Figure 1.—Value of clays, and total value of mineral production in Georgia. 


At the peak of the emergency, gas re- 
serves were depleted by 70% and 75, 000 
people were out of work. The economic loss 
was placed at $30 million a week. Most 
seriously hit were those operations that 
could not substitute other fuels because of 
pollution problems. Production of some 
grades of kaolin was curtailed and some 
brick companies closed until the shortage 
ended. 

Coal production in the northwestern part 
of the State was curtailed by the nationwide 
coal strike. Although the mines are non- 
union, pressure from the United Mine 
Workers of America forced the mines to 
close in December. 

A number of federal programs may affect 
the State's mineral industry. Georgia kaolin 
supplied by the Thiele Kaolin Co. was used 
as a raw material in alumina extraction 
studies conducted at the U.S. Bureau of 
Mines Metallurgy Research Laboratory at 
Boulder City, Nev. Research concentrated 
on the hydrochloric acid leach process in 
which alumina is leached from calcined 
kaolin and then recovered from the acid 
leach solution. 

The Bureau of Mines Metallurgy Re- 
search Center in Tuscaloosa, Ala., investi- 
gated the firing properties and potential 
uses of selected clays from Georgia, and 
additional investigations were undertaken 
on pretreatment of the Rockmart Slate in 


lightweight aggregate production. Other 
studies included pneumatic processing of 
scrap mica and beneficiation of Georgia 
coal | 


The Water Resources Division, U.S. Geo- 
logical Survey, investigated the groundwa- 
ter potential of the Atlanta area and aqui- 
fer performance in the coastal plain. In 
cooperation with the Bendix Corp., a sub- 
contractor to the Department of Energy, the 
Geological Survey evaluated the uranium 
potential of four 2-minute quadrangles in 
the State. Department of Energy officials 
monitored anomalously high heat flow from 
a deep petroleum test well that penetrated 
basement rock in the southern part of the 
State. | 

The Forest Service, Department of Agri- 
culture, evaluated 23 tracts of land totaling 
233,000 acres for possible Congressional des- 
ignation as Wilderness Area. The areas 
under consideration are in north-central 
and northeastern Georgia and include lands 
that were once mined for gold, copper, and 
mica. | 

On the State level, the Department of 
Natural Resources, Division of Geology and 
Water Resources (formerly the Georgia Geo- 
logical Survey) worked on a number. of 
projects on the geology and mineral re- 
sources of the State. The Environmental 
Protection Division was the lead agency in 
water quality management planning re- 
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quired under section 208 of the Federal 
Water Pollution Control Act Amendments 
of 1972. A technical task force was estab- 
lished to investigate potential areas of non- 
point source water pollution from mining 
and to develop “best management prac- 
tices" to mitigate any pollution that might 
occur. 
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The Georgia Legislature considered a 
mineral severance tax on coal which would 
create a County tax of $0.50 and a State tax 
of $0.15 per ton of coal preduced. Other 
proposed legislation that would affect the 
mineral industry included a bill to permit 
and inspect dams, and a bill concerned with 
the fair market value of property. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Barite.—Barite production was limited to 
the Cartersville District in Bartow County 
in the northwestern part of the State. Two 
companies, New Riverside Ochre Co. and 
Paga Mining Co. accounted for 100% of the 
ore mined. New Riverside Ochre Co. oper- 
ates an open pit mine within the city limits 
of Cartersville and in close proximity to the 
company’s plant on the Etowah River south 
of the city. New Riverside Ochre production 
was trucked to Chemicals Products Corp. 
for use in the manufacture of barium chem- 
icals. Paga Mining Co.'s production was 
from a mine and from mill tailings left by 
earlier barite operators. All of Paga’s pro- 
duction is sold on the open market for use 
as fillers and extenders in paint and rubber 
products, as a weighting medium in drilling 
muds, glassmaking, fluxes and high-density 
aggregate. Production decreased from that 
reported for 1976, while value increased. 

Cement.—Cement was manufactured by 
three companies: Marquette Cement Manu- 
facturing Co. at Rome in the northwest part 
of the State, Martin-Marietta Cement Corp. 
in the Atlanta area and Medusa Cement Co. 
in Clinchfield, south of Macon. Marquette 
and Martin-Marietta operate dry-process 
plants while Medusa operates the State’s 
only wet-process facility. In-state produc- 
tion increased 28% over that of 1976. Port- 
land cement is the primary product of the 
State’s cement industry with masonry ce- 
ment constituting a small fraction of the 
total preduction. 

Consumption, including approximately 
0.4 million tons imported chiefly from Ala- 
bama, increased 29% over that of 1976. This 
was the third highest gain in the Nation. 

Clays.—Georgia continued to lead the 
Nation in the preduction of clay. Production 
totaled 7,554,000 tons valued at $288 mil- 
lion, a slight increase over the 7,471,000 
tons produced in 1976 which was valued at 


$273 million. The three leading clay produc- 
ers were Engelhard Minerals & Chemicals 
Co., J. M. Huber Co., and the Merry Co., Inc. 
Georgia’s clay preduction, in order of 
decreasing value, were kaolin, fuller's 
earth, common clay, and fire clay. 

The kaolin industry was composed of 20 
companies operating 52 mines in '/ counties 
along a southwest-trending “belt” across 
the central part of the State. Production 
totaled 4,984,000 tons, an increase of 59,000 
tons over that of 1976, and 66% of the total 
clay produced in the State. This production 
was valued at $262 million. 

Premium grades of kaolin for paper coat- 
ing and filler applications were leading 
items during 1977. Freeport Kaolin Co. 
introduced a new calcined product for the 
paper market and Anglo-American Clays, 
Inc., will complete a calcined kaolin facility 
in 1979. Thiele Kaolin Co. completed an 
expansion for producing whole fraction fill- 
ers and J. M. Huber Co. announced plans to 
construct a similar facility. 

Orders by American Industrial Clay Co., 
Engelhard Minerals and Chemicals Co., and 
Georgia Kaolin Co. for magnetic separators 
for use in kaolin processing will supplement 
the six currently in operation by the three 
producers. 

Fuller’s earth, used predominately as an 
absorbent and in deodorizing and purifying 
agents, was produced by seven companies in 
four counties; five companies produced from 
pits in Decatur and Thomas Counties in the 
Georgia-Florida fuller’s earth district and 
two operations produced from pits in Hous- 
ton and Jefferson Counties in the central 
part of the State. Production totaled 577,000 
tons, a 56,000-ton increase over the 1976 
figure. Value was reported at $21.6 million, 
$3.7 million over that of 1976. 

Common clay and shale used in brick, 
cement, and tile were produced by 14 com- 
panies operating 18 pits in 10 counties. 
Eight operations located in four northwest- 
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ern counties produced from sedimentary 
rocks and clays. Three operations in the 
Atlanta area produced brick and cement 
materials from phyllonite in the Brevard 
fault zone. Three operations mine alluvial 
clays along the Ocmulgee and Chatta- 
hoochee Rivers near Macon and Columbus, 
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respectively. The four remaining operations 
mine phyllonite along the Belair fault near 
Augusta. Forty-nine percent of the common 
clay and shale was produced from sedimen- 
tary and alluvial sources; fifty-one percent, 
from metamorphic rock. 
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Table 5.—Georgia: Kaolin sold or used by producers, by kind 


(Short tons) 
1976 1977 
Kind Quantity Value Quantity Value 
77/%ͤ;»˖ðw k ³ DE ee eee 746,087 $14,754,411 $20,709,498 
Calined ß ae a ete Ve at! 181,1 465 656,058 57,668, 
Delaminated __...~_~~_~___________ „ 896, 21,494,005 420,183 28,960,143 
Unprocessed |... LLL LLL LLL 222222 LL L2222222- 256,7 8,852,894 808,087 1,071, 118 
Water washed 2,788,269 142,674,174 — 2,717,104 168,449,022 
dbo =| ENE Pan oa Po oR cucine LE Ra SAR 4,924,648 250,864,949 4,983,610 261,864,326 
Table 6.—Georgia: Kaolin sold or used by producers, by use 
(Short tons) 
Use 1976 1977 
Domestic . 
C:: ˙ ” U ee cL Ll ML ee 56,305 580 
( i ae E E E a te Nh aes 242,815 286,015 
Fiberglass and mineral wolli „ 186,314 58,221 
block and shapes- Be eases ie hn 10,118 51,588 
Floor and wall tile, ceramic 8,859 8,725 
f o ooo 1,684403 181429 
a PFF ⁰²¹à ͥ ⁰ ⁰·ꝛ Af... se " " 
Paper ME uu NE SE eL E EEE ⁵ 50G K y 8 826,105 795,682 
f d a ee a 59,474 
ET ee RUM US DENIM ADMIN CUN CUM ARMED ee 81,350 82,241 
Sanitary Vao- annan ee ee vA ee 65,977 142,119 
e oe ee p SL t. £111,854 42,501 
Ore e E A A ae: "868,098 740,881 
))) EMEND ee ⁵ Ne dc 758,058 786,398 
PM eS a et 4,924,648 4,988,610 
"Revised. 
Table 7.—Georgia: Kaolin sold or used by producers, by county 
(Thousand short tons and thousand dollars) 
1976 1977 
Coun: Number 
d of Quantity Value of Quantity Value 
mines 
T wig JFC 8 5 1,129 68,150 % 1,343 76,494 
Warren 3 429 20,289 W W Ww 
Washington- - - ---------------—-- 6 1,578 77,078 5 1.542 80,047 
Wilkinson 7 766 39,601 6 759 48,518 
Other counties 5 1,028 50,797 4 1,940 61,810 
Totaa „ 26 4,925 250,865 21 4,984 261,864 


W Withheld to avoid disclosing company proprietary data; included with “Other counties.” 
1Includes Columbia (1977), Houston, and Richmond Counties, and data indicated by symbol W. 


Production totaled 1,993,000 tons, down 
nearly 1% from the 2,016,000 tons produced 
in 1976. The decrease was due to the short- 
age of natural gas which forced some pro- 
ducers to close and others to restrict produc- 
tion. Despite the drop in production, the 
value was reported as $4,807,000, an in- 
crease of $500,000 over that reported for 
1976. 

A number of brick and tile producers 
investigated the technology for using coal as 


a primary fuel. The Merry Companies, Inc., 
of Augusta fired several kilns with sawdust, 
woodchips, and other lumber mill residue. 
Sawdust was also mixed with the clay 
during the extrusion process. This produces 
additional heat during firing, and a lighter 
weight preduct. Savings of up to 40% are 
realized using this method. 
Feldspar.—High-potash feldspar was pro- 
duced by the Feldspar Corp., a division of 
Pacific Tin Consolidated Corp., from open 
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pit mines in pegmatite bodies south of 
Monticello in Jasper County. Ore is trucked 
to the mill where it is ground and feldspar 
concentrates recovered by flotation. Con- 
centrates are then shipped by rail to ceram- 
ic preducers in 20 States, Canada, and 
Mexico. Despite dwindling reserves, produc- 
tion increased slightly over that of 1976. 
The company recently received approval to 
mine a new deposit in De Kalb County. 

Gem Stones.—Georgia staurolite crystals 
are famous in the mineral collection com- 
munity, and one company, Georgia Stauro- 
lite Mines and Minerals, mixed a weathered 
staurolite schist which was trucked to an 
area accessible to the public for staurolite 
recovery. Additional crystals were recov- 
ered by the mine owner for sale in a rock 
and mineral shop in Ball Ground. 

Gypsum.—Gypsum is imported for in- 
State processing. Three companies, The 
Flintkote Co., Georgia Pacific Corp., and 
National Gypsum Co., operated plants in 
Savannah and Brunswick for the produc- 
tion of wallboard, mineral filler, agricultur- 
al soil additives, and cement retarders. 
Production and value increased over os 
reported in 1976. American Cyanamid 
produced gypsum as a byproduct from oes 
ing acid waste in a titanium plant in Sa- 
vannah. À portion of the gypsum was used 
in a company road stabilization program 
and additional amounts were sold for agri- 
cultural use. 

Iron Oxide Pigments.—New Riverside 
Ochre Co. produced both crude and finished 
pigments for use in mortar coloring agents, 
brick and tile, paints and similar products. 
The company operates one of the two min- 
eral pigment mining and processing facili- 
ties in the United States. Production was 
approximately the same as in 1976. 

Kyanite-Mullite.—Kyanite was produced 
from an open pit mine at Graves Mountain 
in Lincoln County by C-E Minerals, a divi- 
sion of Combustion Engineering, Inc. Kya- 
nite was concentrated in an onsite flotation 
plant and trucked to Washington in ad- 
joining Wilkes County for calcining in order 
to produce mullite refractory grog used 
primarily by the iron and steel industries. 
Production increased 5% and value 19% 
over that reported in 1976. 

Synthetic mullite was produced by sin- 
tering siliceous bauxite and bauxite-kaolin 


MINERALS YEARBOOK, 1977 


mixtures by C-E Minerals at a plant near 
Andersonville in Sumter County. Three 
grades of refractory products were pro- 
duced, largely for foreign markets. 

Lime.—Lime consumption increased 
from 196,000 tons in 1976 to 228,000 tons 
reported in 1977. Although Georgia has 
abundant high-quality limestone, all the 
lime used in-state was imported from other 
southeastern States. 

Mica.—For a number of years, mica was 
produced by two companies. However, in 
1977 the Jones Mining Co. in Cherokee 
County closed because of the cost of meeting 
federally mandated air pollution standards. 
The company had operated an underground 
mine and mill where a sericite schist was 
ground for use by the paint industry. 

Franklin Mineral Products Co. operates 
an open pit mine and mill in Hart County. 
The mica is ground for use as an extender 
and filler in such products as wallpaper, 
paint, and rubber. Although mica preduc- 
tion declined 1596, reported value increased 
60%. 

Peat.—Two companies in Screven and 
Miller Counties produced peat for use as a 
potting medium and general soil condi- 
tioner. Production methods consist of 
draining the upper layers of the deposits, 
harrowing the surface and stockpiling. Pro- 
duction and value were about equal to that 
of 1976. 

Perlite.—Armstrong Cork Co. operated 
an expanded perlite plant near Macon in 
Bibb County to produce material for acous- 
tical tile, pipe insulation, and other light- 
weight insulating materials. Raw material 
was obtained from mines in the Western 
United States. Tonnage value decreased 
from that reported in 1976. 

Sand and Gravel.—The production and 
sale of sand and/or gravel was reported by 
58 companies operating 61 minee in 34 
counties. Tonnage and value were reported 
as 5.1 million and $13.2 million, respective- 
ly, compared with the 4.8 million tons 
valued at $8.4 million reported in 1976. 
After mining, a number of processing meth- 
ods were used including washing, screening, 
desliming, attrition scrubbing, flotation, 
drying, and sizing to produce a high-quality 
product for a full range of industrial appli- 
cations. 
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Table 8.—Georgia: Construction sand and gravel sold or used, 


by major use category 
1976 1977 
tity Value tity Value 
Value Value 
Use ( pasar r (thousand 
short tons) (thousands) fon short tons) (thousands) fp 
— thy ‘highways, bri 
ways, Pw 
dams, waterworks, airports, etc.) _ _ — 2,518 $3,624 $1.44 2,896 $6,300 22.18 
Concrete produs (cement bitches 
bricks, pipe, etc.) „ 582 1,319 2.27 270 642 2.87 
Asphaltic concrete aggregates and 
other bituminous mixtures 183 372 2.80 639 2,114 8.81 
Roadbase and coverings . --------- 512 527 1.03 300 590 1.97 
CC! rere aay we PIER pry HORIS 132 514 T8 645 153 1.17 
Other uss 45 70 1.56 60 97 1.85 
Total! or average 4,520 6,484 1.48 4,809 10,496 2.18 
1Data may not add to totals shown because of independent rounding. 
Table 9.—Georgia: Sand and gravel sold or used by producers, by use 
1976 1977 
tity Value Value tity Value Value 
Use (thousand r (thousand per 
short tons) (thousands) fo, abort tons) (thousands) fon 
Construction: 
i o Sere 4,014 $5,643 $141 8,496 $6,762 $1.98 
Gravel... Ls con nnnc 501 843 1.66 1,818 8,185 2.84 
Total! or average ____________ 4,520 6,484 1.43 4,809 10,496 2.18 
Industrial sand ... 315 1,908 6.04 832 2,711 8.17 
Grand total! or average 4,835 8,387 1.73 5,141 13,207 2.51 


Data may not add to totals shown because of independent rounding. 


Stone.—Georgia again ranked first in the 
production of granite — both crushed and 
dimension. Georgia was also first in the 
production of dimension marble and ranked 
second in total dimension stone and crushed 
slate. 

Crushed stone production increased for 
the third straight year. It was reported to be 
91.9 million tons, an increase of 6.3 million 
tons over that of 1976, but still 2.9 million 
tons less than the record year, 1973. The 
value reached an alltime high of $106 mil- 
lion. 

Thirty-one million tons of crushed granite 
valued at $80 million and produced at 70 
quarries located in the northern part of the 
State accounted for 81% of the crushed 
Stone produced. The leading producers were 
Vulcan Materials Co., Martin-Marietta 
Corp., and Ivy Co. 

Limestone was produced at 15 quarries 
located in 5 northwest Georgia counties and 
2 coastal plain counties. Production was 
reported at 4.5 million tons valued at $11 
million. Dalton Rock Products was the lead- 
ing producer followed by Florida Rock Prod- 
ucts and Medusa Cement Co. 


Tonnage and value of crushed marble and 
sandstone increased significantly over that 
reported for 1976. Crushed marble was pro- 
duced by the Georgia Marble Co. with 
operations in Pickens and Gilmer Counties 
in north-central Georgia. Most of the pro- 
duction was ground for use in extender and 
filler applications and a fraction of the 
production was sold as agricultural lime. A 
portion of the stone produced was trucked 
to Whitfield County in the northwestern 
part of the State and ground for use by the 
carpet industry centered around the city of 
Dalton. 

Three companies, Martin-Marietta, Mar- 
quette Cement, and The Feldspar Corp., 
produced a sand product from mining and 
crushing sandstone or as a byproduct from 
processing feldspar-rich granite. Major uses 
were roadbase, concrete, and bituminous 
aggregates. 

One company, Galite, Inc., in northwest 
Georgia, crushed slate for expanding as a 
lightweight aggregate. Production and val- 
ue Mee slightly from that reported for 
1976. 

Dimension stone was produced by 31 com- 
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panies at 38 quarries for rough monumental 
stone, dressed monumental, rough blocks, 
flagging, and other uses. The State’s dimen- 
sion granite industry was centered in Elbert 
County northeast of Atlanta, and the di- 
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industries were located in Pickens County, 
north of Atlanta. Output increased to 
240,000 tons valued at $14 million. Leading 
producers were Coggins Granite Industries, 
Inc., and Georgia Marble Co. 


mension marble and dimension sandstone 


Table 10.—Georgia: Crushed stone’ sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Dense-graded roadbase stone 6,188 14,360 9,750 25,620 
Roadstone ͤ os a os ⁵ Kr ĩð y ⁰ oS Se ee 6,051 14,930 5,515 14,161 
Concrete aggregatkkMœkw- „ 950 15,530 7,689 1,130 
Bituminous aggregate ; 18,660 6,287 16,524 
Railroad ba lla 2,793 6,868 2,745 6,130 
Cement manufacturtrreee c2 c2 cll 2 2 2c 2222222 1,281 2,363 1,804 2,870 
Surface treatment aggregatkkk 4444 795 1,791 687 1,588 
ĩ́ĩ²bÜ¹1Iku! y ice "n T9 166 
Agricultural limestone .  — Le Lone ðͤ 197 626 229 695 
Mee eoo oo 18 457 S 
Riprap and jetty stone ______________________________ 114 290 89 280 
Other | der ad UD eer ate ENERO é 2,683 12,880 3,491 15,150 

Total o ooo dolut tL Me ir ee ae 31,680 85,895 87,864 106,215 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


— 8 other atte we (1976), and nd exposed fil 1976), building 
udes stone uses, w unng F ipiis te, filter kter stone { ), 
products, asphalt filler (1976), waste material a 6), indicated by 

totals shown because D t 


Data may not add to 


Table 11.—Georgia: Dimension stone! sold or used by producers, by use 


1976 1977 

Use Short Cubic feet Value Short Cubic feet Value 
tons (thousands) (thousands) tons (thousands) (thousands) 
Rough: Monumental 143,900 1,475 $4,940 148, 200 1,506 $5,642 
Monumenta! 20,480 221 5,550 11,919 135 4,541 
Rough ned F 17,940 185 568 17,025 168 509 
JJC ee ea USO 12,440 158 215 43,568 493 1,510 
Rub ble W W W 18,000 187 180 
Flagging FFC 2,622 34 92 3,162 85 128 
Other uses 27,300 800 1,991 8,488 41 1,182 
Total? |. 224,680 2,312 18,411 240,461 2,511 18,687 


W Withheld to avoid disclosing company proprietary data; included with Other uses. 

Includes granite, sandstone, and marble. 

"Includes stone used for curbing, dressed construction aoe (1976), other rough stone, cut stone, house stone veneer, 
sawed stone (1976), other uses, an uses indicated by symbol W. 

Data may not add to totals shown because of independent rounding. 


Table 12.—Georgia: Crushed granite sold or used by producers, by use 


1976 1977 
tity Value Average tity Value Average 

Use 3 (thousands) per ton 5 (thousands) per ton 

Bituminous aggregate 4.961 312.274 $2.47 5,251 $14,036 $2.67 
CC 5,459 14,399 2.64 6,210 17,545 2.82 

De roadbase stone 5,466 12,647 2.81 8,407 21,857 2.60 
Asphalt fill er Ms SS e 79 166 2.10 
Surface treatment aggregate 493 1,078 462 1,034 2.24 
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Table 12.—Georgia: Crushed granite sold or used by producers, by use —Continued 
1976 1977 


and road stone 5,521 $18,782 $2.49 4,559 $11,677 $2.56 

i balla t 2,7 ,808 2.46 2,588 5,750 2.22 
Riprap and stone 246 2.62 47 178 8.68 
ufactured aggregate 40 2. W 
usa — on oos 2,062 5,106 2.11 8,178 8,154 2.57 
Total? se ees es 26,838 66,930 2.49 80,781 80,892 2.61 


ndadi sd goer ah diti d 5 2 (18700 bora ufactured fine 
it, and unspeci uses ( ; aggregate, man 

— Macedon: loda er mp uses (1977). 

Ste eer eee of independent rounding. 


Table 13.—Georgia: Crushed limestone sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Bituminous aggregat k ee 622 1,886 789 1,789 
Concrete ew CIPRO ee Be 402 890 611 1,825 
roadbase tonne „„ 672 1,711 658 1,802 
|o. eh esa nape ee W W 28 61 
Surface 1 PETE E EE ͤꝗ ꝗ VT stot ye tea 801 718 226 558 
Unspecified aggregate and roadstone ___________ 529 1,179 522 1,240 
Other uses? hh -m 1,568 4,369 1,644 4,442 
z es Se ee E 4,094 10,298 4,478 11,162 
eee rape ga ila kena included with “Other uses. 
Includes agricultural limestone, railroad ballast, manufactured fine m uis terrazzo and exposed — 


cement man fine aggregate, terrazzo and exposed aggregate, cement manufacture, other fillers or 
and waste material. 
*Data may not add to totals shown because of independent rounding. 


Table 14.—Georgia: Dimension granite sold or used by producers, by county 


1976 | 1977 

Number Thousand Short Value Number Thousand Short Value 

County of yd tons (thousands) of | 7 (thousands) 
quarries quarries eet 
De Kald W W W W W W W 
Elbert 12 499 49,090 $3,718 13 536 62,575 $3,627 
Oglethorpe. _ _ — 15 621 58,806 1,997 14 554 54,820 . 1,835 
Undistributed! _ 5 897 87,795 2,526 4 790 78, 195 1,948 
Total? |... 82 2,017 T195,690 8,241 81 1,881 185,590 7,406 
W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
Includes De Kalb and Madison Counties 


Data may not add to totals shown because of independent rounding. 
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Table 15.—Georgia: Dimension granite sold or used by producers, by use 
1976 1977 
Value Value 
Use (thousand r cubic (thousand r cubic 
cubic feet) thousands) P* cubic feet) (thousands) Pe foot 
Rough: f 
hitectural 185 $563 $3.04 168 $509 $3.12 
Monumenta 1,475 4,940 3.35 1,505 5,642 3.75 
Other rough stone 117 161 1.38 137 130 95 
ing wW W W W W 
Other dressed stone 240 2,576 20.24 37 1,050 28.88 
Total!“ 2,017 8,241 4.09 1,842 7,831 3.98 
W Withheld to avoid disclosing company proprietary data; included with “Other dressed stone." 
Includes rubble. 
*Includes monumental stone. 


*Data may not add to totals shown because of independent rounding. 


Strontium.—Celestite, a strontium sul- 
fate mineral, is imported from Mexico by 
Chemical Products Corp. in Cartersville, in 
Bartow County. The ore is processed for use 
in electronics, ceramics, ferrites, television 
tubes, and other specialty products. Chemi- 
cal Products Corp. also processes barite 
preduced by New Riverside Ochre Co. for 
the production of barium chemicals. 

Talc.—The Southern Talc Co. produced 
talc from two underground mines in the 
Fort Mountain area of Murray County. The 
talc is trucked to a mill in Chatsworth 
where it is ground for use in asphalt, carpet 
manufacture, composition roofing, and vari- 
ous other products. Production and sales 
exceeded that reported in 1976. The compa- 
ny also imports barite from Tennessee for 
processing and use in the carpet industry. 


METALS 


Bauxite.—Georgia was one of three 
States producing bauxite in 1977. Two firms 
produced bauxite from open pit operations 
in the Andersonville bauxite district in the 
southwestern part of the State. American 
Cyanamid Co. mined bauxite for use in the 
production of aluminum-based chemicals 
and the Mulcoa Division of C-E Minerals, 
Inc. mined bauxite for use in refractory 
grogs. Both companies' operations were lo- 
cated near Andersonville in Sumter County. 
Bauxite production and value increased 
while the production and value of synthetic 
mullite decreased significantly over that 
produced in 1976. 

Iron Ore.—Production of brown iron ore 
ceased early in 1977. Depletion of known 
shallow reserves and reclamation costs 
were the predominant reasons for the clos- 


ing. Reclamation of previously mined land 
continued during the year. 

Titanium-Zirconium.—Ilmenite and zir- 
con were separated from a heavy mineral 
concentrate mined in north Florida by the 
Humphreys Mining Co. at Folkston, 18 
miles north of the Florida mine. A heavy 
mineral concentrate was produced by wet 
gravity methods at the mine and the con- 
centrates were then trucked to the Folkston 
plant for final separation. During the year, 
the company had an active exploration 
program for new heavy mineral deposits in 
Georgia. 


MINERAL FUELS 


Coal.—High-grade metallurgical coal 
used in coke manufacture was strip-mined 
from three counties in northwest Georgia. 
The State continued to have one of the 
highest stripping ratios in the Nation with 
one company moving 60 to 70 feet of over- 
burden for 12 to 14 inches of coal. Approx- 
imately 5095 of the coal was shipped to 
Brazil's steel industry, and the remainder 
sold on the domestic market. Production 
and value increased significantly. 

Petroleum.—One oil well was drilled dur- 
ing the year in Wayne County. Although 
the well was drilled to basement rock at a 
depth of 4,300 feet, no significant oil or gas 
shows were observed. However, anomalous 
high temperatures were recorded near the 
bottom of the hole, and Department of 
Energy personnel announced plans to moni- 
tor the heat flow as part of the agency's 
geothermal program. 


State Liaison Officer, Bureau of Mines, Atlanta, Ga. 
E *Professor, Geology, Georgia State University, Atlanta, 
a. 
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Table 16.—Principal producers 


Claussen-Lawrence Construction Co .. 
Colwell Construction Co 
Crawford County Mining Co., Ine 


Davidson Mineral Properties, Ine 
Dixie Lime & Stone co 


Address 


Box 387 
Cartersville, GA 30120 
Box 180 
Cartersville, GA 30120 


20 North Wacker Dr. 
Chi IL 60606 


zem 
Box 568 


ur 


Cleveland, OH 44101 


433 North Broed St. 
Elizabeth, NJ 07207 


Menlo Park 
raon, NJ 08817 


ve. 
New York, NY 100 
Thornall St. 
Edison, NJ 08817 
Box 99 


17 


Spruce Pine, NC 28777 
400 Westchester Ave. 


Buffalo, NY 14202 


PA 19406 


433 South Gulph Road 
King of Prussia, 


Box O 
Wilmington, MA 01887 


Box 307 
Colquitt, GA 31737 
1010 Concord 


Lancaster, PA 17604 


Thaccaeville, GA 31792 


Box 118 
Butler, GA 31006 
Box 2065 


Valdosta, GA 81601 


Box 1608 
Dalton, GA 30720 
Box 458 


Lithonia, GA 30058 
Box 998 
Bridgeboro, GA 31744 


8460 Cumberland Pkwy., N.W. 


e rry GA 30303 
Box 78 


Box F 
Chatsworth, GA 30705 


Type of activity 


Open pit mine 
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The Mineral Industry of 
Hawaii 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Hawaii Department of Land 
and Natural Resources for the collection of mineral data. 


By John R. McWilliams? 


Value of mineral production in Hawaii 
decreased 5% or $2.3 million from the 1976 
level to $40.0 million in 1977, reflecting a 
decline in production in all mineral com- 
modities other than sand and gravel. Sand 
and gravel increased 35% in production and 
50% in value. Output of portland cement 
declined 2% in production and 8% in value; 
masonry cement declined 9% in production 
and 8% in value. Other commodities that 
decreased in production include the follow- 
ing: pumice, which deccreased 21% in pro- 
duction and 10% in value; stone, 5% in 
production and 6% in value; lime, which 


was produced in one plant on the Island of 
Maui, and precious coral, which registered a 
slight decrease in value. In addition, one 
plant in Honolulu produced exfoliated ver- 
miculite from imported ore, and a small 
amount of sulfur was produced in the refi- 
ning of oil. 

Stone had the greatest value and account- 
ed for 50% of the mineral value produced 
in the State. Portland cement was second 
(41%), and sand and gravel was third (6%). 
Other minerals include masonry cement, 
pumice, lime, clays, and gem stones with a 
combined value of $1,333,000 accounting for 
3%. 


Table 1.—Mineral production in Hawaii’ 


1976 1977 
, " Value f Value 
Mineral Quantity (thousands) Quantity (thousands) 

Cement: 
P d thousand short tons 328 317,747 320 $16,315 
Mason) 0. —— 11 663 10 607 
Pumice. ___.____~__________ do... 330 636 260 514 
Sand and gra vel do... 518 1,634 771 2,452 
Ser.. 8? do— 26,092 321,193 5,159 19,880 
Combined value of other nonmetals XX 879 XX 152 
Totàl c: XX 42,252 XX 39,980 
Total 1967 constant dollars XX 21,688 XX P19,734 


PPreliminary. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes dimension stone; included in “Combined value” figure. 


s 


175 


176 


Cement which was manufactured at two 
plants in Honolulu County, was used pri- 
marily in ready-mix concrete. Pumice, pro- 
duced on the Islands of Hawaii, Maui, and 
Kaui from 17 mines and 4 plants, was used 
in road construction, concrete aggregate, 
and landscaping and fill. A new $9.5 million 
manmade sand plant on Oahu will provide 
an alternative to mining beach sand to 
supply the construction needs of the State. 
Stone was produced by 21 companies from 
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33 quarries in the counties of Hawaii, Hono- 
lulu, Kaui, and Maui. 

Vermiculite imported from Montana was 
exfoliated in Honolulu for use in roofing 
aggregate, soil conditioner, and concrete 
aggregate. Common clay was mined for 
brick near Ewa, Honolulu County. Black, 
pink, and gold coral was harvested in off- 
shore waters for use in making fine jewelry. 
One company on Maui produced lime hy- 
drate used in the sugar industry. 


Table 2.—Value of mineral production in Hawaii, by county 


(Thousands) 
County 1976 1977 ia peep ot m IT 

Hawaii ____----------—- W W Stone, pumice, sand and gravel. 
Honolulu ____________- $34,256 W Cement, stone, clays. 

CCC W W Stone, sand and gravel, pumice. 
MBULI- REC dn 3,092 $3,756 Sand and gravel, stone, pumice, lime, gem 

stones. 
Total!___—-—-------- 42,252 39,980 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data may not add to totals shown because of independent rounding. 


Table 3.— Indicators of Hawaii business activity 


p Change 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor force ee thousands 397.0 404.0 +1.8 
Unemploymenntktk᷑k „„ do— 39.0 30.0 23.1 
Employment (nonagricultural): 
Mining JC DM Riles 8 do— (*) (1) sS 
Manufactiring -i-on eee ee ee do... 23.4 23.3 —4 
Contract constructiooo nns, do____ 21.4 19.6 8.4 
portation and public utilities do... 21.1 28.2 -4.1 
Wholesale and retail trale do... 87.9 90.8 +3.3 
i ance, insurance, real estate do 24.7 24.6 -4 
PVICB c aA a E Lee e Ei do... 279.9 284.8 +6.1 
iner do— 84.8 85.7 +1.1 
Total nonagricultural employment do— 349.2 357.0 +2.2 
Personal income: 
ü ecu 88 millions 86,252 6,773 4H8.3 
J 4. 5 2s d ee 8 $7,183 1,611 +6.9 
Construction activity: 
Number of private and public residential units authorized |... 8,225 7,916 3.8 
Value of nonresidential construction millions $117.3 $128.8 4-9.8 
Value of State road contract awards do____ $31.1 $51.0 +64.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons. _ 338 318 -5.9 
Mineral production value: 
Total crude mineral value -—--—-----------------—-——- millions. — $42.3 $40.0 -5.4 
Value per capita, resident population $48 $45 6.3 
Value per square mila $6,551 $6,198 -5.4 
PPreliminary. 


lIncluded with Services. 


2Includes mining. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Kaiser Cement & Gypsum 
Corp. operated a cement plant near Na- 
nakuli, and Cyprus Hawaiian Cement Corp. 
operated a cement plant near Ewa, both on 
Oahu Island in Honolulu County. Total 
production of portland cement was down 
2% from the 1976 level. The total value was 
8% less than that of 1976. Masonry cement 
production declined 9% and value was 8% 
less than that of 1976. 

Of the total amount of portland cement 
produced, 87% was used in ready-mix con- 
crete, 5% was used by contractors other 
than highway, 4% by building materials 
dealers, 3% by government agencies 
and miscellaneous customers, and 1% 
by concrete product manufacturers. In 
contrast to 1976, when 2% of the total 
production was used in highway construc- 
tion, none was used for this purpose in 1977. 

Raw materials consumed in the produc- 
tion of portland cement included 445,000 
tons of calcareous materials, 57,000 tons of 
argillaceous material, 33,000 tons of sili- 
ceous material, and 16,000 tons of gypsum. 

The two cement plants consumed 253,000 
barrels of fuel oil and purchased 50 million 
kilowatt hours of electrical energy. 

Clays.—Pacific Clay Corp. mined com- 
mon clay near Waimanalo, Honolulu Coun- 
ty, and used it for making brick in Campbell 
Industrial Park near Ewa, Honolulu Coun- 
ty. 
Gem Stones.—Black, pink, and gold coral 
was harvested in the waters surrounding 
the Hawaiian Islands to provide raw mate- 
rial for local jewelry manufacturing. The 
industry employs over 500 people. The ma- 
jor jewelry producer, Maui Divers of Ha- 
waii, Ltd., was acquired by Helena Ruben- 
stein in 1977. Its whollyowned subsidiary, 
Deep Water Explorations, Ltd., handles 
diving and coral-collecting operations. The 
company harvests pink coral off Makapuu 
in the Molokai Channel with a deep-diving 
submarine to depths of 1,200 feet. Black 
coral is harvested in the waters of Maui and 
Kauai Islands by independent scuba divers 
at depths of 150 to 250 feet. 

The State Board of Land and Natural Re- 


sources has adopted a regulation manag- 
ing the harvesting of pink and gold coral in 
the seabeds off Makapuu. The regulation 
limits the amount of coral that can be taken 
in a 2-year period to 4,400 pounds and 
permits the State to order an immediate 
suspension of operations if necessary for the 
health and well-being of the coral colonies. 
In addition, the regulation requires that 
coral be taken selectively and bans the use 
of nets, trawls, and explosives for harvest- 
ing coral. 

Lime.—Only one company produced lime 
during 1977 compared with two in 1976. The 
Hawaiian Commercial & Sugar Co., Ltd., 
produced lime hydrate at Paia, Maui Coun- 
ty. Total quantity declined 57% from that of 
1976 and value declined 65%. 

Pumice.—Production of pumice declined 
21% to 260,000 tons valued at $574,000, a 
decrease of 10% from the 1976 value. Pro- 
duction came from three islands: Hawaii, 
with nine mines and three plants, 68% of 
the total; Maui, with six mines and no 
plants, 28% of the total; and Kaui, with two 
mines and one plant, 4% of the total pro- 
duction. The principal uses were as concrete 
aggregate (29%), road construction (57%), 
and landscaping and fill material(14%). 

Sand and Gravel.—Output of sand and 
gravel increased 35% in 1977, and the value 
increased 50%. Of the total output, 42% 
was used as fill, 34% was used as concrete 
aggregate, 15% was used as asphaltic con- 
crete, and the remainder was used as road- 
base and coverings, and in concrete prod- 
ucts. 

A new $9.5 million manmade sand plant 
on Oahu is in full operation. Designed to 
produce 650,000 tons per year on a single 
shift basis, the plant is capable of supplying 
the sand requirements of the construction 
industry throughout Hawaii. The modern, 
highly automated plant, owned by Honolulu 
Construction and Draying Ltd. of Honolulu, 
produced 400 tons per hour of sand from 
minus 3/8-inch basalt material from the 
company’s modern 600-ton-per-hour crush- 
ed stone plant at the Kapaa quarry. The 
sand plant operation will produce all the 
sand needed by the company and will elimi- 
nate the need to mine beach sand on the 
Island of Molokai for barging to Honolulu. 
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Table 4.—Hawaii: Construction sand and gravel sold or used by major use category 


1977 
(thousand short (thousands) Value per ton 
tons) 
Concrete aggregatn „ 263 $1,187 $4.32 
Concrete product „ 9 23.89 
Asphaltic concrete 113 748 6.61 
and coverinangasssssss AN 71 120 1.71 
Eg ee ee ee 322 438 1.86 
Tota] ice c ec y jð ( a aes 171 2,452 3.18 
Table 5.—Hawaii: Sand and gravel sold or used by producers 
1977 
Use Quantit Value | 
(thousand short (thousands) Value per ton 
Construction 
^, MONETE RENI a PR Pepe ³ ↄ e 369 $1,527 84.14 
)))); ³˙ ³Ü A ⁵ 8 402 925 | 2.30 
Total ————————— ÁN 771 2,452 


Stone.—James W. Glover, Ltd. quarried 
592 tons of dimension traprock valued at 
$4,144 for rubble. Twenty-two companies 
produced crushed stone at 33 quarries for 
concrete aggregate, roadbase material, ce- 
ment, and other uses. Output decreased to 
5.76 million tons valued at $19.9 million. 
Leading producers were Honolulu Construc- 
tion & Drayage, Ltd. Lone Star Indus- 
tries, and Pacific Concrete & Rock Co. Ltd. 
Among the States, Hawaii led in the pro- 
duction of dimension traprock. 

Hawaiian Bitumels & Paving Co., Ltd. is 
phasing out its operation at the Kaena 
quarry. The lease under which the quarry 
has been operating expired. The company, a 
major paving contractor in Hawaii, will use 
its existing inventory of rock supplemented 
by purchases from local suppliers in the 
future. 

The Maui Planning Commission approv- 
ed expansion of the Puunene quarry of 
Ameron Honolulu Construction and Dray- 
age Ltd. from 28 acres to 194 acres. The 


3.18 


company was granted a 20-year extension to 
a special use permit for rock quarrying and 
processing and the manufacture of concrete 
products. The Planning Commission was 
told that only a 2-year supply of rock 
remained in the original 28-acre parcel and 
that expansion was essential if the company 
was to continue to supply rock and concrete 
products to the construction industry on 
Maui. 

The principal uses of crushed A 
in order of consumption, were as follows: 
cement manufacture (67%), manufacture of 
fine aggregate (10%), dense roadbase (8%), 
concrete aggregate (8%), unspecified aggre- 
gate (4%), and agricultural limestone (2%). 
Other uses included poultry grit, terrazzo, 
lime manufacture, chemicals, and porcelain 
(1%). 

Principal uses of crushed vaok were 
dense roadbase (33%), concrete aggregate 
(21%), bituminous aggregate (14%), manu- 
facture of fine aggregate (11%), and other 
uses (21%). 
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Table 6.—Hawaii: Production of crushed stone, i by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity | Value 

S ie ee Se ee 1,500 6,728 ` 1,669 7.512 
De roadbase stone 780 2,809 1,604 4,490 
Cement manufacture 186 1,795 184 1,177 
Bituminous aggregate 2,022 6,831 656 2,498 
)J)%bͤã ĩ u a eee 488 1.098 561 1.602 
Surface treatment aggregate 151 633 147 565 
Agricultural limestone |... 29 151 22 90 

ing material __._.____________~_ W W 21 

C6 A hee 10 55 6 
Mineral food ___ 2-2 ----- W W 8 14 
Porcelain . ss oe 2 1 W 
Other use - 476 1,592 885 1,206 
Toti ——— ͤ . te 6,092 21,198 5,158 19,876 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 


Includes traprock, limestone, and miscellaneous stone. 


*Includes stone used’ for fill, riprap and jetty stone, macadam te, lime manufacture, roofing ules (1977), 
and exposed Nr and ot indicated by symbol W. N 


aggregate (1 


*Data may not add to totals shown because of independent rounding. 


Vermiculite.—Vermiculite of Hawaii, 
Inc., exfoliated vermiculite from Montana 
at a plant in Honolulu. Output declined 
about 20% below that of 1976. Of the 
output, 39% was used in plaster aggregate, 
20% for roofing, 20% for soil conditioning, 
and the remainder, for concrete aggregate, 
and insulation. 


METALS 


Manganese.—Deep ocean mining of man- 
ganese nodules continues to interest Ger- 
man, French, Japanese, and U.S. firms, 
some of whom have undertaken deep-sea 
mining tests in an area southeast of Hawaii 
in 14,000 to 18,000 feet of water. The black, 
potato-sized nodules are about 25 weight- 
percent manganese, but it is their content 
of about 3% nickel, copper, and cobalt 
combined that appears to be of most eco- 
nomic significance. Large-scale ocean min- 
ing has become economically more at- 
tractive because of the rising cost of land 
ores and of progress in technology develop- 
ment for recovering large quantities of nod- 
ules from the deep ocean. Hawaii, which is 
the nearest point of land to some of the 
richest areas, is a logical site for a mineral- 
processing plant. Such a plant would have 
an important impact on Hawaii's economy 


because it could provide employment for 
more than 1,200 people and have an annual 
revenue estimated at $250 to $300 million. 
However, three major problems exist and 
will influence the final decision: Energy, 
land, and waste disposal. Mineral process- 
ing is energy-intensive, and Hawaii imports 
about 97% of its energy in the form of oil. 
Siting of a mineral-processing plant at Pu- 
na, on the Island of Hawaii, which is being 
proposed as a potential geothermal energy 
site, could possibly solve all three of these 
problems. Puna is located in lava fields of 
little value for agriculture, and location of a 
plant here would not be a burden on the 
Island's limited arable land; the geothermal 
potential of the site could be developed with 
the assurance of a ready market for its 
product; and if the waste material, which 
comprises 75% of the nodules, were nontox- 
ic, it could be used to cover the lava and 
make it suitable for agricultural uses, thus 
increasing rather than diminishing the Is- 
land's productive capacity. However, the 
character of the waste material would de- 
pend upon the metallurgical process used. 


State Liaison Officer, Bureau of Mines, Sacramento, 
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Table 7.—Principal producers 


Commodity and company 


Cyprus Hawaiian Cement Cord 
Kaiser Cement & Gypsum Cor 


Pumice and volcanic cinder: 
James W. Glover, Ltd 


HC&D, Ltd 


HC&D, Ltd 


Louis K. Rego Truc 
FC MEN 


Hawaiian Bitumuls & Paving Co., Ltd 
HC&D, Ltd |... 


Vermiculite (exfoliated): 


Ve 


rmiculite of Hawaii, Inc 


Address 


1600 Kapiolani Blvd. 


Honolulu, HI 96814 
Waianae Plant 

800 Lakeside Dr. 
Oakland, CA 94666 


547 Halekauwila St. 


Honolulu, HI 96818 
Box 266 
Puunene, HI 96784 


Box 275 
Hilo, HI 96720 
Box 


190 
Honolulu, HI 96810 
Pepeekeo, HI 96783 


Papaaloa, HI 96780 __ 


Box 190 
Honolulu, HI 96810 


Lihue, HI 967688 


8 Central Ave. 
Wailuku, HI 96793 
Puhi Rural Station 
Lihuc, HI 96766 
Box 2240 
Honolulu, HI 96804 


Box 190 
Honolulu, HI 96810 
Box 


2344 Pahounui Dr. 
Honolulu, HI 96819 


842-A aera er St. 


Honolulu, HI 96819 


Type of activity 


Cement plant 


Exfoliating plant 


Island 


Oahu. 


The Mineral Industry of 
Idaho 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, 


U.S. Department of the Interior, and the Idaho Bureau of Mines and 


Geology, Idaho Department of Lands, for collecting information on all minerals except 


fuels. 


By D. W. Lockard' and E. H. Bennett? 


Idaho's mineral production in 1977 was 
valued at nearly $253 million, an increase of 
20% over production in 1976. This increase 
would have been substantially higher if it 
had not been for labor problems in the 
Coeur d'Alene district at the Sunshine mine 
and the Bunker Hill mine and smelter 
complex. The strike at the Sunshine lasted 
for the first quarter of the year, while 
Bunker Hil was shut down the entire 
summer. 

Twenty mineral commodities were pro- 
duced statewide; 8 were metallic and 12 
were nonmetallic or industrial minerals. 
Production increased from the 1976 level for 
five metallic and four nonmetallic minerals, 
and six metallics and six nonmetallics in- 
creased in value. 

Phosphate rock was the State's leading 
mineral commodity in terms of value, fol- 
lowed by silver, lead, and zinc. Metallics 
accounted for about 55% of the total miner- 
al revenue, and nearly 83% of that metal- 
lics revenue came from the Coeur d'Alene 
mining district in Shoshone County. 

Idaho ranked 32nd among the 50 States in 
mineral production value and was the lead- 
er in silver and antimony production. The 
State ranked second in lead and phosphate 
production, and ranked fourth in the pro- 
duction of vanadium. 

As in previous years, most of Idaho's 
production came from two separate mining 


areas: The Coeur d'Alene base metal dis- 
trict in Shoshone County and the phosphate 
rock region in Bingham and Caribou Coun- 
ties. 

In the metallic-producing sector, the 
strike at Sunshine Mining Co.'s Sunshine 
mine, which began in March 1976, ended in 
March of 1977. Full production resumed in 
June. Sunshine was also the object of a 
successful corporate takeover by Great 
Western United Corp., a Colorado firm con- 
trolled by Hunt Brothers of Dallas, Tex. In 
May, The Bunker Hill Mining Co.'s Bunker 
Hill mining and smelting complex was shut 
down by a strike that lasted until Septem- 
ber. Full production, with the exception of 
the mine's upper workings, resumed in 
November. In addition, environmental 
problems continued to plague Bunker Hill. 
The Environmental Protection Agency 
(EPA) has charged the company with pollut- 
ing Silver Creek and is still negotiating over 
proposed standards on lead emissions. 

Hecla Mining Co. discovered a mineral- 
ized zone more than 2 feet wide while 
exploring the Day, Independence, and Abot 
properties, from the Lucky Friday mine. 
Hecla was attempting to lease the Atlas 
property, which also adjoins the Lucky 
Friday. 

The new Coeur mine, owned by ASARCO 
Incorporated, reached full production, and 
development plans were being formulated 


181 


182 MINERALS YEARBOOK, 1977 


to explore the American Standard property ASARCO’s Galena mine on the east, is still 
nearby. ASARCO terminated its lease on on standby, awaiting a development agree- 
the Consolidated Silver project. Day Mines ment. Day continued exploration work at 
Inc.’s Calladay project, which adjoins its Tamarack property. 


Table 1.—Mineral production in Idaho! 


1976 1977 


; Value . Value 
Quantity (thousands) Quantity) (thousands) 


Mineral 
Antimony ore and concentrate, antimony content short tons 133 $282 446 W 
Clays EMINET thousand short tons W W W W 
Copper (recoverable content of ores, etc.) short tons 3,362 4,680 4,052 $5,413 
Gem stones- e e Esq EE NA 126 NA 100 
Gold (recoverable content of ores, etc.)) „ troy ounces. - 2,755 345 12,894 1,912 
Lead (recoverable content of ores, etc.))! short tons 53,636 24,780 47,258 29,016 
Sand and gravel? ______________ thousand short tons 6,549 11,504 1,150 15,282 
Silver (recoverable content of ores, etc.) thousand troy ounces. . 11,561 50,292 15,292 70,649 
Stone (crushed) ~- ))) thousand short tons 3,462 9,122 3.077 8,005 
Zinc (recoverable content of ores, etc. short tons 46,586 34,473 30,998 21,327 


Combined value of barite, cement (masonry and 5 
garnet (abrasive), gypsum, lime, perlite, phosphate rock, 
pumice, sand and gravel (industrial), stone (dimension), 


tungsten ore, vanadium, and values indicated by symbol W XX 14,642 XX 100,966 
1% o RC REL A EE te XX 210,246 XX 252,610 
Total 1967 constant dollar XX 107,919 XX P124,718 

PPreliminary. NA Not available. | W Withheld to avoid disclosing company proprietary data; value included in 


"Combined value" figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes industrial sand; value included in "Combined value" figure. 


Table 2.—Value of mineral production in Idaho, by county! 


(Thousands) 

County 1976 1977 „ 
J7//7—·;eri e $2,269 Sand and gravel. 
Adams $1,761 1,898 Copper, stone, silver, sand and gravel, gold. 
Bannoc kk W W Cement, stone, sand and gravel. 

Bear Lake! W 780 d and gravel, stone. 
Benewah -_----------- W W Garnet, stone, sand and gravel, clays. 
Bingham ------------- W W Phosphate rock, sand and gravel. 
Blaine W W Barite, silver, lead, zinc, gold, copper. 
Boise 1 (3) tone. 
Bonner W W Sand and gravel, stone, gold, silver, lead. 
Bonnevile2lee W W Sand and gravel, lime, pumice, stone. 
Boundar 7 37 W Sand and gravel, stone. 
Canyunun W W Sand and gravel, lime. 
Caribou nc eem 43,166 70,768 Phosphate rock, vanadium, stone, sand and gravel. 
%%%” 886 W W Sand and gravel, stone. 
Clark. ha ees ne Dee W W Stone, sand and gravel, clays. 
Clearwaterr 881 412 Stone, sand and gravel. 
Rei ee 2,704 W Silver, zinc, Tu tungsten, sand and gravel, stone, 
copper, gold. 
Elmoreae 434 W Sand and gravel, stone, clays. 
Franklin 80 142 Sand and gravel, stone. 
Fremont - ------------ 192 533 Stone. 
Gem ---------------- 897 W Sand and gravel. 
Gooding 462 508 Do. 
Ine W 1.021 Stone, sand and gravel. 
Jefferson 113 422 Stone. 
Jeromne Ll. W 166 Sand and gravel. 
Kooten eee W W Sand and gravel, stone. 
ueni nr id iud Sone: oye à i 
m) Se Se ee tone, sand an vel, gypsum. 
Lewis 58 125 Stone. dia 
Lincoln -------------- W W Sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Idaho, by county: —Continued 


(Thousands) 
County 1976 1977 gai ior 5 1977 

r feat as che 403 827 Sand and gravel. 
Minidoka ____________ _ W W Lime, sand and gravel. 
Nez Perce _---—--------- W W Sand and grave stone. 
Oneidaaa W W _ Stone, perlite, pumice. 

70 eS 1 W Silver, gold. 
Paye tte 500 308 Sand and gravel. 
Poõ-wee rr 31 W Stone, sand and gravel. | 
Shoshone 110,977 W Silver, lead, zinc, copper, antimony, gold, stone. 
Tato ic ee nu he 287 Sand and 5 
Twin Fals W W Lime, sand and gravel. 
Valley --------------- W W _ Stone, sand and gravel, tungsten. 
Washi F W W Sand and gravel, stone. 
Undistributed*®_________- 47,552 172,198 

Total“ 210,246 252,670 


W Withheld to avoid disclosing company proprietary data; included with ‘‘Undistributed.” 
1Butte and Camas Counties are not listed because no production was reported. 


Wess than 1/2 unit. 


Includes some stone which cannot be assigned to specific counties, gem stones, and values indicated by symbol W. 
“Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Idaho business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor for eee thousands 367.0 390.0 +6.3 
Unemploymennnni]itttd „„ do 21.0 23.0 +9.5 
Employment (nonagricultural): 
Mining MERE i so ey enc cess aE do... 3.3 3.5 +6.1 
Manufacturing do- 52.0 53.8 +3.5 
Contract construction do... 17.1 19.2 +12.3 
Transportation and public utilities do... 17.1 17.9 +4.7 
Wholesale and retail trade ~——--.------------------—- do— 72.8 76.4 +5.0 
Finance, insurance, real estate do- 15.4 16.2 +5.2 
Services- o a Doe S reo dece ruo Lou mea ELE do... 48.8 51.8 4-6.2 
Government ________________________ LLL do____ 64.5 66.9 +3.7 
Total nonagricultural employment do— 291.0 305.7 +5.1 
Personal income: 
Total - eee EE CF unma a ð 88 millions $4,729 55, 128 +8.4 
POP COC a ðꝛ˙²ů m ...:::... a $5,678 $5,980 +5.3 
Construction activity: 
Number of private and public residential units authorized 9,540 12,722 +33.4 
Value of nonresidential construction millions $80.7 $106.3 +31.7 
Value of State road contract awards do- $46.5 $50.0 +7.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 513 512 -2 
Mineral production value: 
Total crude mineral valbkeee — millions $210.2 $252.7 +20.2 
Value per capita, resident population $253 $295 + 16.6 
Value per square mile _________________~___________-___- $2,516 $3,024 + 20.2 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


In other developments in the Coeur 
d'Alene district, the Sidney, Mascot, and 
Nabob mines were operated under lease by 
Intermountain Engineers, Inc. The 250-ton 
Nabob mill was rehabilitated and produced 
concentrates from the Little Pittsburgh 
mine. Development work continued at the 
Goldback claims east of Murray, the Royal 


Apex property north of Osburn, and the 
Daybreak mines property adjacent to Calla- 
han Mining Co. holdings. 

Outside the Coeur d'Alene district, the 
pouring of a large dore button signified the 
opening of the new DeLamar mine in Owy- 
hee County. At full production, this open pit 
mine is expected to produce 2.5 million 
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ounces of silver and nearly 20,000 ounces of 
gold annually. The mine is operated by 
Earth Resources Co. in a joint venture with 
Canadian Superior Mining (U.S.), Ltd. and 
Superior Oil Co. Sidney Mining Co. leased 
its holdings adjacent to the DeLamar 
mine to ASARCO, but the lease was later 
dropped. Anglo-Bomarc Mines, Ltd. and Ca- 
nadian Superior Mining (U.S.), Ltd. carried 
out an evaluation program on the Hercules 
property in Adams County. Sun Valley 
Lead-Silver Mines completed 500 feet of 
developmental work at its New Hope mine 
(Blaine County). In Custer County, Exxon 


300 


250 


200 


150 


MILLION DOLLARS 


100 


50 Silver 


00997, 
n tn», 
00009050980 
e * am um um UD ND anu 
[d 


0 


1960 1965 


MINERALS YEARBOOK, 1977 


Corp. completed exploration drilling at its 
Empire mine near Mackay. Also, serious 
consideration was given to reopening the 
Hoodoo mine (Custer County) on Slate 
Creek. Canadian Superior Mining contin- 
ued evaluation of the Stibnite district in 
Valley County for its gold potential. Sho- 
shone Silver mines continued developmen- 
tal work in the Lakeview mining district in 
Bonner County. Noranda Mines, Ltd., has 
indicated it may seek an option for the 
Blackbird mine and Iron Creek properties 
(Lemhi County) owned by Hanna Mining 
Co. 


Bs 
Sg oA UPC MAMMALIA tas wy, at St 
DRE 


Lead and zinc 


1970 1975 1980 


Figure 1.— Value of silver, lead and zinc, and total value of mineral production in Idaho. 


Mineral exploration in the State expand- 
ed significantly, compared with exploration 
during 1976. Early estimates of exploration 
expenditures for all minerals exceeded $20 
million. Several companies continued explo- 
ration and developmental work on molybde- 
num properties throughout the State. Bear 
Creek Mining Co. and Cominco Ltd. have 
done some developmental work on the mo- 
lybdenum mineralization on Chilco Moun- 
tain in northern Kootenai County; Cominco 
has been active on its molybdenum property 


near Napoleon Hill in Lemhi County; and 
Union Carbide Corp. has done some devel- 
opmental work on its property next to the 
Bear Creek-Cominco claims. Developmental 
work was continued by AMAX on a molyb- 
denum deposit in Boise County near Grimes 
Pass, on the north side of Boise Basin and 
south of the South Fork of the Payette 
River. Also, Cyprus Mines Corp. (Tuscarora 
Mining Corp.) continued surface and under- 
ground drilling, metallurgical testing, and 
feasibility studies on its molybdenum prop- 
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erty on Thompson Creek, a tributary of the 
Salmon River between Challis and Clayton 
in Custer County. 

Rising prices have resulted in intensified 
exploration for uranium, especially in 
northern Idaho. Companies active through- 
out the western panhandle in Boundary and 
Bonner Counties include Pechiney and Con- 
tinental Oil Co. A reconnaissance geochemi- 
cal stream-sediment sampling was done 
during the fall in the watersheds of Bene- 
wah, Latah, Kootenai, and Shoshone Coun- 
ties. This sampling was conducted by the 
Geoenergy Co. of Las Vegas under a Depart- 
ment of Energy (DOE) contract in support 
of the National Uranium Resource Evalua- 
tion program. 

A preliminary DOE report on the urani- 
um and thorium content of intrusive rocks 
in northeastern Washington and northern 
Idaho has been released by Bendix Field 
Engineering Corp. Much of Idaho’s panhan- 
dle has been surveyed for radioactive min- 
erals using an airborne gamma spectrome- 
ter and stream-sediment, soil, and rock- 
sample geochemical techniques. Bendix also 
released a report on radioactive placers in 
the Big Meadow Area in Valley and Blaine 
Counties. Other potential sources of urani- 
um are areas near Hailey and north of Sun 
Valley in Blaine County. Wyoming Miner- 
als Corp., St. Joe American, Utah Interna- 
tional Inc., Lucky Mc, and Exxon are active 
in these areas. Phillips Petroleum Co. re- 
portedly drilled several holes south of 
Salmon near Sevenmile Creek. 

The Challis volcanics in this area could 
prove to be the uranium-bearing rock units 
that are now being sought. Carbonaceous 
layers and sedimentary interbeds in these 
volcanics at other locations are known to 
contain uranium, for example, near the 
Stanley Basin at the north end of the 
Sawtooth Mountains. 

In the nonmetallic sector, the predicted 
growth of the State’s phosphate industry 
failed to materialize. As outlined in the 
final Environmental Impact Statement 
(EIS) released in October, seven companies 
had expressed an interest in expanding or 
starting 16 new mining operations; howev- 
er, these plans appear to have been post- 
poned because of a sharp drop in sales of 
elemental phosphorous and phosphate fer- 
tilizer. 

Double Eagle Petroleum Co. of Casper, 
Wyo., was investigating zeolite deposits in 
Owyhee County. Ethel Corp. withdrew its 
application for patents on kyanite deposits 
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on Woodrat Mountain in Clearwater Coun- 
ty. Ethel was also working on claims that 
cover an anorthsite body in Shoshone Coun- 
ty. 
In 1977, mineral processing within the 
State added an estimated $350 million to 
the value of raw mineral products, a consid- 
erable drop from the value added in 1976. 
The 5-month strike at the Bunker Hill 
smelter complex was primarily responsible 
for this reduction. 

Of the 9,000 people employed in the 
State’s mineral industry in 1977, an esti- 
mated 4,200 were directly involved with 
mineral extraction, and 4,800 were associ- 
ated with mineral reduction and processing. 
Average weekly gross earnings for those 
employed directly in mining amounted to 
$332. These mining personnel ranked sec- 
ond in earnings in the State, slightly behind 
personnel in the construction industry. 

No fossil fuels were produced in the State 
during 1977. At yearend, four exploratory 
oil and gas wells were in progress; two of 
these were started in late summer. The 
exploratory drilling was confined to part of 
the Willard Overthrust Belt in southeastern 
Idaho, in Caribou and Bonneville Counties. 
The outlook is very encouraging for gas 
production in this area. The Idaho State 
Land Board approved extensions for oil and 
gas leases for which the 5-year development 
clause is due or past due; the extensions 
were granted to the end of 1978. Since 1903, 
an estimated 110 dry oil and gas wells have 
been drilled in the State. Coal exploration 
and development in Teton County remained 
at a standstill. An attempt was made to 
consolidate private coal rights and leases. 

Legislation and Government Pro- 
grams.—Proposed Federal laws, regula- 
tions, and land-use classifications caused a 
great deal of concern in the mineral sector. 
Revision of the General Mining Law of 1872 
is before Congress. The Bureau of Land 
Management released proposed regulations 
for hard-rock mining on public lands and 
regulations pertaining to recordation of 
mining claims. The hard-rock regulations 
were not promulgated in final form but the 
recordation regulations were. Amid contro- 
versy, the U.S. Forest Service, which con- 
trols 39% of the land in Idaho, initiated new 
studies of roadless areas (RARE II) for 
possible inclusion in the national Wilder- 
ness System. Public input was solicited at 
workshops across the State in regard to the 
8.2 million acres, or 24% of all Federal 
lands, that was involved. A special area, the 
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Gospel Peak-Buffalo Hump region in Idaho 
County, was the subject of public hearings 
and was added to H.R. 3454 as an instant 
wilderness area. A dispute over ambient air 
standards for smelter discharges is still 
unresolved between the EPA, the State of 
Idaho, and The Bunker Hill Co. 

The 44th Idaho Legislature, 1st Regular 
Session, dealt with several significant State 
issues affecting the mineral sector. A bill 
was passed to prohibit dredging on the St. 
Joe River in Shoshone County. The State 
tax schedule for mine licenses was revised 
to include phosphate rock and limestone 
extraction. Some stock issues for small 
mines are now exempt from securities regis- 
tration. The Idaho House of Representa- 
tives, through House Joint Memorials, peti- 
tioned the U.S. Congress to withhold desig- 
nation of an area in Idaho outside Yellow- 
stone National Park as a critical grizzly 
bear habitat under the Endangered Species 
Act. The Idaho House also requested a 
balanced management objective and rejec- 
tion of excessive demands for designations 
of wilderness areas in the Nez Perce Na- 
tional Forest. New legislation was proposed, 
but remained under committee consider- 
ation, that dealt with water quality, water 
resource management, land use planning, 
and power plant sitings. 

The Bureau of Mines conducted numer- 
ous mineral research projects in Idaho. The 
Spokane Mining Research Center was work- 
ing on optimum shaft and support design 
criteria in the Coeur d’Alene district. Field 
work in the district included stress, defor- 
mation, and support-load measurements at 
the Lucky Friday, Star, Caladay, and Sun- 
shine mines. Preliminary results indicated 
that deformation around a circular shaft 
may be less than deformation around a 
rectangular shaft. 

Pillar destressing in advance of mining is 
being studied at the Star mine as a possible 
means for preventing rock bursts. The de- 
gree of destressing is being measured, and 
stope closure, stresses, and loads are being 
monitored throughout the process of mining 
the stope. A test level was driven through a 
destressed zone, and few ground control 
problems were encountered. Limited 
studies on electrokinetic dewatering and 
consolidation of underground fill were con- 
ducted at mines in the Coeur d’Alene dis- 
trict. 

The Bureau’s Western Field Operation 
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Center in Spokane conducted mineral 
studies on the Fort Hall Indian Reservation 
and the following proposed wilderness areas 
in the State: Hells Canyon, Salmo-Priest, 
and the Snake River Wild and Scenic River. 
The Center also reviewed land use planning 
documents and environmental impact state- 
ments. 

The Metallurgical Research Centers at 
Reno, Nev., Salt Lake City, Utah, and Al- 
bany, Oreg., continued research on Idaho 
mineral resources. Heap leaching tech- 
niques of gold-silver rock from Valley, 
Boise, and Owyhee Counties were tested at 
Reno and Salt Lake City. The Center in 
Albany pioneered various recovery experi- 
ments on by-product commodities associat- 
ed with phosphate rock from Bingham, 
Caribou, and Bear Lake Counties. 

The Idaho Bureau of Mines and Geology 
(IBMQ) concentrated its efforts during 1977 
on field mapping and reconnaissance 
geochemical studies. Ongoing programs in- 
cluded the mapping and sampling of the 
Trinity Mountain area of Elmore County (in 
cooperation with DOE) and the geologic 
study of Owyhee County (in cooperation 
with the U.S. Geological Survey). 

IBMG initiated a mineral evaluation pro- 
gram to provide reconnaissance mineral 
data for the Gospel Peak-Buffalo Hump 
area in Idaho County. New publications 
included the final report on the Blackbird 
Mountain-Panther Creek area in Lemhi 
County (IBMG Pamphlet 167). | 

A Bureau of Mines-funded grant was 
given to the University of Idaho to examine 
the occurrence of leakage from tailings 
ponds and methods for leakage control. The 
Bunker Hill tailings ponds were used to 
determine the amount and location of seep- 
age and the nature of contaminants in the 
water. 

Employment.—Employment in the min- 
eral extraction sector of the State's mineral 
industry increased slightly in 1977 from 
that of 1976; the averages for the number of 
men working and man-hours worked in- 
creased less than 196. Total fatal injuries 
for the year exceeded the 1976 total by 1, 
and there were 67 more nonfatal accidents 
than there were in 1976. Of the four fatal 
accidents, one occurred in an underground 
metal mine, and the other three were asso- 
ciated with ore mills. Nondisabling injuries 
totaled 109 and their frequency rate was 
15.85 per million man-hours. 
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Table 4.—Idaho: Mine employment and injury experience! 


Frequency 
Number of iie 
disabling injuries pedcs ees 
reported per million 
employee-hours) 
Average Employee- 
Year and industry 8 ta 2 Fatal Nonfatal Fatal Nonfatal 
daily (thousands) 
1976: 
Metall 2,507 4,430 2 142 0.45 32.05 
Non metal 962 1,836 1 24 0.54 13.07 
Sand and gravel! 356 255 x 1 MR 3.92 
Stone 319 289 - 1 E er 
Total oonan eres 4,144 6,811 3 168 0.44 24.66 
1977: 
Metall 2,327 4,383 4 213 0.91 8.60 
Non metal! 982 1.801 Eas 17 TUR 9.44 
Sand and gravel .. 518 371 m 2 22 5.40 
Stone 358 320 oa 3 a 9.37 
Total 4,185 6,875 4 235 0.58 34.18 
1All figures final. 


Source: Mine Safety and Health Administration, U.S. Department of Labor. 


REVIEW BY MINERAL COMMODITIES 


METALS 


Antimony.—Antimony production more 
than tripled from 133 short tons in 1976 to 
446 short tons in 1977. The value of antimo- 
ny produced also showed a substantial in- 
crease. The increased production resulted 
from the resumption of operations at the 
Sunshine mine after a lengthy strike that 
had affected production during much of the 
previous year. Idaho ranked first in the 
Nation in antimony production; it produced 
13% of the total U.S. output. 

Cadmium.—Idaho's output of cadmium 
came entirely from The Bunker Hill Co.’s 
zinc processing plant in Shoshone County. 
Compared with data from 1976, output 
decreased 63% and value decreased 55%. 
These decreases can be attributed to the 
labor strike that curtailed operations for 
nearly 5 months during 1977. 

Cobalt.—No cobalt was produced in the 
State, but exploration continued in Lemhi 
County. Hanna leased the Blackbird mine 


to Noranda Mines, Ltd., of Toronto, Canada. 
A new publication released by IBMG indi- 
cates other areas in Lemhi County that may 
have potential for mineralization of cobalt, 
copper, or both. 

Copper.—Production of copper from 18 
mines increased 21%, but value rose only 
16%. Much of the increased production 
came from the Sunshine mine, which re- 
sumed operations in March after the strike. 
Three mines produced over $1 million 
worth of copper. The Coeur d’Alene district 
produced 76% of the State’s copper, and 
much of the remainder came from the 
Copper Cliff mine in Adams County. 

Gold.—Gold production increased drama- 
tically to 12,894 ounces. Nearly all of this 
increase came from Earth Resources’ DeLa- 
mar mine (Owyhee County). Gold produc- 
tion from the base metal deposits in the 
Coeur d’Alene district remained nearly con- 
stant. No gold placer production was record- 
ed for the year. 

Lead.—In lead production, Idaho ranked 


— 
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Table 5.—Idaho: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


Mines producing oe goin Gold Silver 
Count treated 
- doe) chor QZ, Vae Value 
tons) 
1975, total 29 1,935,363 2,529 $408,405 13,868,133 $61,297,147 
1976, total!! 29 1,959,630 2,755 345,258 11,561,421 50,292,184 
1977: 
Adams 1 150,000 5 742 58,282 269, 263 
Blaine 4 623 11 1,631 5,034 23,258 
Custer 7 88,665 37 5,487 135,358 625,355 
Shoshone _ _ _ _ — 11 1,442,176 2,646 392,428 14,273,142 65,941,915 
Undistributed? _ 2 396,236 10,195 1,512,020 820,148 3,789,084 
Total ______ 25 2,077,700 12,894 1,912,308 15,291,964 10,648,875 
Copper Lead Zinc 

Short Short Short Total 

Cora Value tons Value tons Value value 
1975, total „ 3,192 $4,099,129 50,395 $21,669,903 40,926 $31,922,354 $119,396,938 
1976, total 3,362 4,680,235 53, 636 24,779,910 46, 586 34,473,313 114,570,900 

1977: 

Adams 923 1,233,153 PERS 22 WE Ex 1,503,158 
Blaine (3) 468 18 11,269 10 6,939 43,565 
Custer 24 31,408 469 281,832 620 426,672 1,376,754 
Shoshone 3,105 4,148,876 46,771 28,717,148 30,368 20,892,918 120,092,785 
Undistributed d em s (3) 142 RUM M 5,301,246 
Toll 4,052 5,413,405 47,258 29,016,391 30,998 21,326,529 128,317,508 


lOperations at old mill or miscellaneous cleanups not counted as producing mines. 
2Includes Bonner and Owyhee Counties combined to avoid disclosing company proprietary data. 
Less than 1/2 unit. 


Table 6.—Idaho: Mine production of gold, silver, copper, lead, and zinc in 1977, 
by class of ore or other source material, 
in terms of recoverable metal 


Material Sil 
Number sold or Gold ‘cuss: d Copper Lead Zinc 
Source of treated (troy tro n (short (short (short 
mines! (thousand ounces) pela tons) tons) tons) 
short tons) 
Lode ore: 

Gold, gold-silver, silver?.. _ _ _ 10 968 11,354 11,063 2,616 158 850 
Copper 1 150 5 58 923 e — 
Lead, zin“! T 196 1,101 2,603 305 18,620 2,682 
Lead-zinee „ 9 76⁴ 434 1.568 208 27,879 27,966 
Total lode material 25 2,078 12,894 15,292 4,052 347,258 30,998 


! Detail will not add to total because some mines produce more than one class of material. 
2 Combined to avoid disclosing company proprietary data. 
Data may not add to totals shown because of independent rounding. 


Table 7.—Idaho: Mine production of gold, silver, copper, lead, and zinc in 1977, 
by type of material processed and method of recovery, in terms of recoverable metal 


Silver : 
Type of material processed e (thousand paa W une 
and method of recovery ounce) troy tons) tons) tons) 
ounces) 
Lode: 
Smelting of concentrate ss 2,105 14,454 4,052 46,980 30,894 
Direct smelting of ore and cyanidation L 2 10,189 838 (?) 278 104 
S ee pas Os pe ee 12,894 15,292 4,052 47,258 30,998 


1Combined to avoid disclosing company proprietary data. 
Wess than 1/2 unit. 
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second in the Nation, producing more than 
47,000 short tons, or nearly 8% of the 
Nation’s newly mined metal. Twenty-two 
mines accounted for this production; 11 
operations in the Coeur d’Alenes produced 
99% of the State’s output. Production de- 
clined 12%, but value increased 17%. The 
loss of production was attributed to the 5- 
month strike at the Bunker Hill operation. 
Outside the Coeur d’Alenes, only the Clay- 
ton Silver mine (Custer County), had nota- 
ble lead production. 

Silver.—Production of silver rose 32%, 
despite labor difficulties in the Coeur 
d’Alene district. Both the Sunshine and 
Bunker Hill mines experienced strikes, but 
production returned to normal levels at 
yearend. Eleven mines in the district pro- 
duced 93% of the State’s total production; 
the Sunshine, Galena, Lucky Friday, and 
Coeur mines produced over 2 million ounces 
each. 

Silver was also mined in Owyhee, Custer, 
and Adams Counties. The DeLamar mine 
(Owyhee County) was the only significant 
producer outside the Coeur d’Alene district. 

Idaho ranked first in domestic silver pro- 
duction, accounting for 40% of the U.S. 
total. At the national level, Idaho's silver 
mines ranked according to production as 
follows: (1) Sunshine, (2) Galena, (4) Lucky 
Friday, (5) Coeur, (12) DeLamar, (13) Bunker 
Hill, and (14) Star. 

Tungsten.—Two mining operations, in 
Custer and Valley Counties, reported tung- 
sten production for the year. Value received 
was nearly 7 times more than that of 1976. 
The quantity produced increased 400%. Ex- 
ploration for tungsten continued in two 
other central Idaho counties. 

Vanadium.— Production and value of con- 
tained vanadium fell about 16% for the 
year. Vanadium is a byproduct of ferrophos- 
phorus slag from phosphate processing op- 
erations in southeastern Idaho. Nearly 63% 
of the State's ferrophosphorus slag was 
treated at Kerr-McGee Corp.'s plant at Soda 
Springs, and the remainder was shipped to 
Union Carbide's Hot Springs, Ark., facility. 
Idaho ranked fourth in the Nation in vana- 
dium production. 

Zinc.—Zinc suffered a substantial decline 
in both production and value during the 
year; production dropped 34%, and value 
dropped 38%. Eleven mines in the Coeur 
d'Alene district produced 98% of the State's 
zinc; the only major producer outside the 
district was the Clayton Silver mine (Custer 
County). 


189 


The strike at the Bunker Hill mine and 
smelter was the primary factor responsible 
for the State's lower production for 1977. 
Hecla's Star mine surpassed the Bunker 
Hill mine as the State's leading zinc produc- 
er for the year. 

Idaho ranked sixth in the Nation in zinc 
produced. 


NONMETALS 


Abrasives (Natural).—Idaho's 1977 pro- 
duction of garnet, a natural abrasive, fell 
18%, compared with production for 1976; 
value fell 18%. Two operators in Benewah 
County, Emerald Creek Garnet Milling Co. 
and Idaho Garnet Abrasive Co., accounted 
for the State's total production. These two 
operations accounted for nearly 8% of the 
Nation's output of natural abrasives. 

Barite.—Rocky Mountain  Refractories 
was the State's only barite producer in 1977. 
Output from its Deer Park mine (Blaine 
County) remained constant, but the value 
received increased 17% over that of 1976. 

Cement.—Production of cement by Idaho 
Portland Cement Co. in Bannock County, 
the State's only producer, increased 5%, 
and the value increased more than 26%. 
Stocks on hand at yearend were lower than 
in 1976. Numerous cement manufacturers 
made inquiries within the State regarding 
the location and extent of limestone depos- 
its that could be used for cement. 

Clays.—Clays production in 1977 re- 
mained steady, compared with production 
in 1976, but the value decreased by 53%. 
More than 50% of the total clay produced 
was from Benewah County; the remainder 
came from Clark, Elmore, and Latah Coun- 
ties. Bentonite and fire clay accounted for 
less than 2746 of the total clay production. 
Kaolin production was not significant for 
the year. 

Fluorspar.—No fluorspar production was 
reported in 1977. Domestic Power Develop- 
ment Co. of Idaho Falls finished reconstruc- 
tion of a mill near Challis in Custer County. 
The drilling of two additional fluorspar 
deposits in Custer County was completed. 

Gem Stones.—The value of gem stones 
produced in Idaho was estimated to be 
$100,000, down 21% from the previous 
year’s value. Opals (Clark County), star 
garnets (Benewah County), and fire opals 
and jasper (Owyhee County) were the most 
sought-after gems. 

Gypsum.—Production of gypsum from 
the Lidy Hot Springs deposit in Lemhi 
County decreased 48%. Value received also 
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fell considerably. Lidy was the State’s only 
gypsum operation. 

Lime.—Production of lime fell 3%, but 
value rose 28%. Utah-Idaho Sugar Co. and 
Amalgamated Sugar Co. accounted for the 
State’s total production. Minidoka County 
was the source of 36% of the State’s total 
lime output, and the remainder came from 
Bonneville, Canyon, and Twin Falls Coun- 
ties. The entire output was used for sugar 
beet processing. 

Perlite.—Oneida Perlite Corp. in Oneida 
County continued to be the State's only 
producer of perlite. Crude perlite produc- 
tion remained about the same as that in 
1976, but value received was up 50%. Near- 

ly half the crude production was used to 
make expanded perlite, which had in- 
creased substantially in value since the 
previous year. Firewall insulation was the 
largest use of expanded perlite. During the 
year, Oneida Perlite Corp. applied for a 
mineral patent on its perlite mining claims. 

Phosphate Rock.—Total marketable pro- 
duction of phosphate rock decreased 7%, 
but its value increased 51%. Five mines 
operated during the year, one in Bingham 
County and four in Caribou County. J. R. 
Simplot Co.'s Gay mine (Bingham County) 
was the State's largest phosphate producer. 
Phosphate ore usage was evenly split be- 
tween elemental phosphorus and wet- 
process phosphoric acid. 

The final EIS on Idaho phosphate was 
released during the year; however, the mor- 
atorium on leasing was not lifted. 

Alumet's phosphate project continued in 
abeyance; only some detailed exploration 
work was completed. 

Pumice.—Pumiceous material production 


increased 5%, but total value dropped 9%. 
Three operations were active during the 
year: Amcor, Inc., and Producers Pumice in 
Bonneville County, and Hess Pumice Prod- 
ucts in Oneida County. Amcor is the largest 
pumice producer in the State. All produc- 
tion from Bonneville County was used in 
concrete aggregate; pumice from Oneida 
County was used for various abrasives and a 
concrete admixture. 

Sand and Gravel.—Sand and gravel pro- 
duction and value increased 18% and 33%, 
respectively, for the year. A total of 95 
quarries were active during the year. Ada, 
Canyon, and Bonneville Counties each pro- 
duced over 1 million tons, and Bear Lake 
County produced over 500 thousand tons. 
Five companies produced nearly 34% of the 
State's total output. 

Stone.—Crushed stone for flux stone, 
roadstone, riprap, and other uses was pro- 
duced by 19 companies at 67 quarries. 
Output fell 11% to 3.08 million tons valued 
at $8 million. Leading producers were the 
U.S. Forest Service, the State Department 
of Transportation, and Idaho Portland Ce- 
ment Co. Bannock County production ex- 
ceeded 500,000 tons, while each of the fol- 
lowing counties produced more than 200,000 
tons in 1977: Caribou, Fremont, Idaho, La- 
tah, and Oneida. 

Idaho Travertine Corp. quarried dimen- 
sion marble for rough blocks, rough con- 
struction stone, and rubble from quarries in 
Clark and Bonneville Counties. Dimension 
stone was less than 1% of the State’s total 
stone output. 


— Liaison ee ae of Mines, Boise, Idaho. 
upervisory geologist, Idaho Bureau of Mines and 
Geology, Moscow, Idaho. 


Table 8.—Idaho: Construction and industrial sand and gravel sold or used 
by producers, in 1977 


Industrial: 
Sand 


W Withheld to avoid disclosing company proprietary data. 


antity Val Value 

(thousand “e r 

short tons) (thousands) ton 
Be a E N oy Sag 1,926 $3,887 $2.02 
FFF 5,824 11,395 1.96 
J 7,750 15,282 1.97 
J W W W 
FC Ww W W 
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Table 9.—Idaho: Construction sand and gravel sold or used in 1977, 


by major use category 
hb here Value Value 
ousa per 
short tons) (thousands) ton 
Concrete aggregattkd4„„ „„ 2,208 $5,809 $2.40 
Concrete products „„ 172 466 2.71 
Asphaltic concrete __________-~-___________~ „ „„ 1.156 3,015 2.61 
Roadbase and coverinn sss 3,224 5,265 1.63 
1 o | MR seme penn ae Ae ne NP E I dC ERR e eT Pee HE S M Rey UL ety Pee 940 1,140 1.21 
, ß . es es 49 89 1.80 
Total! or averagnee ee 7,750 15,282 1.97 


1Data do not add to totals shown because of independent rounding. 


Table 10.—Principal producers 


Commodity and company Address Type of activity County 
METALS 
Antimony: 
85 Sunshine Mining Co Kellogg, ID 83837 Mine and plant Shoshone. 
P 
XSARCO Incorporatee ll Wallace, ID 83873 Mine and mill Do. 
Silver King Mines, Ine 1204 Deseret Bk. E Adams. 
PRF Salt Lake City, 84111 
Earth Resources ko Box 52 pit OO) es ciens uus Owyhee. 
Jordan Valley, OR 97910 
E CER Mining Co- _ Wallace, ID 83873 0 Shoshone. 
The Bunker Hill co Kellogg, ID 83837 Mine and plant Do. 
E Hecla Mining Coo Wallace, ID 83873 Mine and mill Do. 
ilver: 
ASARCO Incorporated |... F Mine and mill Do. 
~~ Sunshine Mining Coo Kellogg, ID 83837 Mine and plant Do. 
R. M. M. Barrett Pinte rte ere (C Continental Bank Bldg. Underground mine.. Custer. 
Salt Lake City, UT 84101 
Vanadium: 
i Kerr-McGee Cord Soda Springs, ID 83276 _ _ Mine Caribou. 
inc: 
The Bunker Hill Co --- ---------- Kellogg, ID 83837 Mine and plant Shoshone. 
Hecla Mining CooOoOo Wallace, ID 838738 Mine and mill Do. 
NONMETALS 
Abrasives: 
Emerald Creek Garnet Milling Co Fernwood, ID 83830 Mine and plant Benewah. 
1 Garnet Abrasive o Kellogg, ID 888377 ROT. eee eee ee Do. 
a Rocky Mountain Refractories Hailey, ID 883333 CCC Blaine. 
men l 
či Idaho Portland Cement Coo Inkom, ID 83245 Plant Bannock. 
ays: 
A. P. Green Refractories o Box 158 Pit and plant Latah. 
Troy, ID 83871 
Interpace cod Ione, CA 95640 0 Benewah. 
. 
E. J. Wilson & Sons Dubois, ID 83423 TTT es Lemhi. 
ime: 
Amalgamated Sugar Oo First Security Bank Plants Canyon, 
Ogden, UT 84401 inidoka, 
Twin Falls. 
Utah Idaho Sugar o Box 1855 Plants 32254. Bonneville. 
Idaho Falls, ID 83410 
Perlite: 
Oneida Perlite Cor Malad City, ID 83252 Pit and plant Oneida. 
Phosphate rock: 
Beker Industries Box 37 C Caribou. 
Conda, ID 83230 


J. R. Simplot co Pocatello, ID 83201! Mine Bingham. 
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Table 10.—Principal producers —Continued 


Commodity and company Address Type of activity 
NONMETALS —Continued 
Pumice: 
Amcor, Inc e ial Pitt! 
Idaho Falis, ID 83401 
Producers Pumice . . . Ammon, ID 8340! Mine 
Sand and gravel: 
Idaho Concrete Pipe o 222 Caldwell Blvd. PAG see ee 
Nampa, ID 83651 
MONRCC .. e e Box 1221 Pit. 
Idaho Falis, ID 83401 
. ley Co Box 648 Qua 
tley „ ee eed one x04  |— 3A—  £=Quarry...- -.- 
M Lewiston, ID 83501 es 


County 


eb 


The Mineral Industry of 
Illinois 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Illinois State Geological 
Survey, for collecting information on all minerals. 


By Thomas O. Glover! and Irma Samson? 


The 1977 value of mineral production in 
Illinois, 51, 663.3 million, increased 5.2% 
above the record high of $1,581.2 million set 
in 1976. Mineral fuels accounted for 78% of 
the total mineral value; nonmetals com- 
prised 22%; and metals accounted for the 
remainder. Illinois led the Nation in the 
production of fluorspar, tripoli, expanded 
perlite, and iron oxide pigments and ranked 
third in the production of stone, third in the 
output of peat, and sixth in the output of 
sand and gravel. 

Output of bituminous coal from Illinois in 
1977 was 53.5 million tons, a decrease of 
8.1% from that of 1976. Production of crude 
petroleum was 25.6 million barrels, 0.7 mil- 
lion barrels less than in 1976; in value, 
petroleum accounted for $314.3 million, 
18.9% of the total mineral output of the 
State. Marketed production of natural gas 


decreased 35.5% in quantity and 21.5% in 
value. 

Among the nonmetallic mineral commod- 
ities, stone ranked first in value, followed by 
sand and gravel. Combined output of sand 
and gravel and stone accounted for 14.3% of 
the State's total noncoal mineral value in 
1977. Illinois supplied 77.4% of the total 
domestic output of fluorspar. Other nonme- 
tallic minerals and mineral products pro- 
duced in Illinois were barite, cement, clays, 
gem stones, lime, peat, and tripoli. 

Production of lead and zinc, in terms of 
recoverable metal, increased 2.1% and 
9.5%, respectively, from the 1976 figures. 
Value of lead production increased 36%, 
and value of zinc production increased 
1.8%. 

In 1977, Illinois ranked 10th in value of 
mineral production among the States. 


193 


194 MINERALS YEARBOOK, 1977 
Table 1.—Mineral production in Illinois! 
1976 1977 
Mineral " Value , Value 
Quantity (thousands) Quantity (thousands) 
Cement, portland... thousand short tons 1.632 853,524 1.823 $61,849 
6 ³ÄWw¹ VD AE 88 do- 1.309 3,272 951 5,117 
Coal (bituminous )) do... 239 925,968 ,493 924,506 
Fluorspar _______.~________-- - --_- short tons 142,666 14,563 131,218 13,941 
Gemstone ee ar NA 2 NA 2 
Natural gass million cubic feet 1,556 1,533 1,003 1,204 
ON e s ict eet te thousand short tons... 87 763 82 1,478 
Petroleum (erude thousand 42-gallon barrels. . 26,212 261,449 25,608 314,293 
Sand and gravel |. thousand short tons... 38,784 87,152 37,633 101,230 
SONE noo ae d d 8 8 61,862 141,543 57,077 136,073 
Combined value of barite, cement (masonry), clays 
(fuller’s earth), lead, lime, natural gas liquids, 
silver, tripoli, and zinc _-.__.._..___-...._------ XX 85,396 XX 103,587 
))hFFFFC!fõõõõõͤͤ ee A S E XX 1,581,165 XX 1,663,280 
Total 1967 constant dollars XX 811,612 XX P820,995 
PPreliminary. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Excludes fuller's earth; value included with “Combined value" figure. 


Table 2.— Value of mineral production in Illinois, by county! ? 


(Thousands) 

County 1976 1977 Minerals produced in 190 
Adam W W Stone, sand and gravel. 
Alexander. __...______~_ W W Tripoli, sand and gravel. 
Bond - -------------——- $822 $660 Sand and gravel, clays. 
Boone W W Sand and gravel, stone. 
Brown iz. uc oae W W _ Stone, clays. 
Bureau 1,124 777 Sand and gravel. 
Calhoun kn W W Stone. 
. 943 1,208 Sand and gravel 

amp agg : and gravel. 
Christian JJ W 1.290 Stone. 
Clark une W 2,915 Stone, sand and gravel. 
Clay s i eem s W W Do. 
Clinton uu 8 W W Do. 
Cole s 5,086 W Do. 
e SNP 64,387 69,724 Lime, stone, sand and gravel, clays, peat. 
Crawford |... W W Sand and gravel. 
Cumberland ........... W W i 
no E: W W Stone, sand and gravel. 
De Witt W MS 
Douglas 85,648 1,592 Stone. 
Du Page W W Sand and gravel, stone. 
Edgar en ee mms W ses 
Edwards W a 
Effingham W W Sand and gravel, stone. 
Fayette |. 25,840 W Stone, sand and gravel, clays. 
/ AAA W W Sand and gravel, stone. 
Franklin W ase 
Fulton... ~~ ~_______ 44,879 749 Sand and gravel, stone. 
Gallatin. ~~... ~~ ___- 36,618 W Sand and gravel. 
Pisas dO e oe ee id W Stone. 
ründy Zn ee W Sand and gravel, clays. 
Hamilton W bs T "s 
Hancock. _____-_______ 682 761 Stone. 
Hardin 22, 003 21, 690 Fluorspar, stone, zinc, barite, lead, silver. 
Henderson W 1,043 Stone. 
Henry --------------- W W Do. 
Iroquois 2... W W Do. 
Jackson ______________ W W Do. 
Jasper W m 
Jefferson W ae 
Jersey oo oe ie W 132 Stone. 
Jo Davies 1,415 W Sand and gravel, stone. 
Johnson... „„ W W Stone. 
Kane W 12,152 Sand and gravel, stone, peat. 
Kankakee. ____________ W W Stone, clays, sand and gravel. 
Kendall W W Stone, sand and gravel. 
K non W -— 
Lake enne W W Sand and gravel, stone, peat. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Illinois, by county! ? —Continued 


1976 


T Qt 
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! 
| 
| 
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Monroee 
Montgomery ~- rr 
Moultr ie 


5 
i 


o 

8 

: 

3 

i 

| 

i 

| 

! 

| 

! 

| 

i 

| 

| 

| 
= 2 


Union 


££z£z2z2z2225222£22£2£2222z 


655 
FFF 2,978 
1,214,448 


1,581,165 


(Thousands) 


1977 


Minerals produced in 1977 
in order of value 


Sand and gravel, cement, stone, clays. 
Sand and gravel. 

Cement, stone. 

Stone, clays. 

Sand and gravel, stone. 

Stone, clays. 

ee gravel. 


Sand and gravel, stone. 


Stone, sand and gravel. 
Stone. 
Sand and gravel. 


Cement, sand and gravel. 
Stone. 


Do. 
Do. 
Do. 
Sand and gravel. 
Stone. 
Sand and gravel, stone. 
Stone. 
Sand and gravel. 
Stone, sand and gravel. 
Clays, stone, sand and gravel. 


d and gravel. 
Stone, sand and gravel. 


Stone, sand and gravel. 
Do. 


Sand and gravel. 

Sand and gravel, stone. 
Stone. 

Sand and gravel, stone. 
Sand and gravel. 
Stone, sand and gravel. 
Sand and gravel, clays. 
Stone, sand and gravel. 


Sand and gravel. 
Stone. 
Do. 


Sand and gravel. 

Peat, stone, sand and 

Stone, sand and gravel. 
tone. 

Stone, sand and gravel. 

Sand and gravel. 


avel. 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Cass, Pope, and Morgan Counties are not listed because no production was reported. 


Value of petroleum is based on an average price per barrel for the State. 


Includes some stone, natural gas, natura gas liquids, petroleum, and coal that cannot be assigned to specific counties, 


gem stones, and values indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Illinois business activity 


Employment and labor force, annual average: 


otal civilian labor ſforere thousands_ _ 
Unemploymen!t!ntlltlʒld do 
Employment (nonagricultural): 

HUNE eu c ec LI ³o¹.ii KK LC ces c LEE do- 
Manufacturing ds eim do_ ___ 
Contract construction ____________________________ do- 
Transportation and public utilities do... 
Wholesale and retail trade do____ 
Finance, insurance, real estate do____ 
/?êMm!ͥ icu ð v LR god ee eee do. ... 
Government —.— lucum ete ee cce do... 

Total nonagricultural employment! „ do... 

Personal income: 
I sont eeu iu i ta E oe amet E millions 
FFP ͥ Vn ³ ³Ä¼ſſſſſſꝗũi 
Construction activity: 
Number of private and public residential units authorized ____________ 
Value of nonresidential construction _~_~_______~_~________ millions 
Value of State road contract awards! do____ 


Shipments of portland and masonry cement to and within the State 
thousand short tons 
Mineral production value: 
Total crude mineral value _______________________-- millions 
Value per capita, resident populations 
Value per square mile _—-—-------------------------—----—— 


PPreliminary. 


1976 


$82,073 


$87,346 
$7,168 


15,374 
$1,087.6 
$330.0 
3,755 
$1,663.3 
148 
$29,491 


Change, 
percent 


doge 
Om 


+++++ ++ 
i C3 G9 MN 8 
e to tote Cat to 


+2.2 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


MILLION DOLLARS 
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Figure 1.— Value of coal, petroleum, and total value of mineral production in Illinois. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Barite.—Allied Chemical Corp. recovered 
a primary barite product at its principal 
mill near Cave in Rock; the operation is 


associated with the fluorspar deposits at 


Allied's No. 1 mine. 

Pfizer, Inc., continued to produce ground 
barite at its East St. Louis plant in St. Clair 
County. 

Cement.— Portland and masonry cements 
were produced by four companies in 1977. 
These were the Marquette Cement Manu- 
facturing Co. at its Oglesby plant, La Salle 
County; the Medusa Cement Co., a Division 
of Medusa Corp., at its Dixon plant, Lee 
County; the Missouri Portland Cement Co. 
at its Joppa plant, Massac County; and the 
Centrex Corp. at its La Salle plant, La Salle 
County. Portland cement shipments in- 
creased 11.7% in quantity and 15.6% in 
value; masonry cement shipments in- 
creased 21.6% in quantity and 29.4% in 
value. 

Portland cement shipped included types I 
and II (general use and moderate heat) and 
type III (high early strength). Raw materi- 
als used in making portland cement includ- 
ed limestone, fly ash, clay and shale, sand, 
gypsum, and slag materials. Disposition of 
portland cement by type of customer fol- 
lows:  Ready-mix concrete companies 
(70.5%), concrete product manufacturers 
(7.6%), building material dealers (6.0%), 
highway contractors (14.8%), and other 
users (1.1%). 

Clays.—Total production of fire clay and 
miscellaneous clay and shale decreased 
26.9% in quantity and increased 7.9% in 
value in 1977. Production of fuller’s earth 
decreased in both quantity and value. Pro- 
duction of clay and shale was reported from 
11 counties. Fire clay was produced by 
companies in Grundy and McDonough 
Counties. 

Due to the large increase in construction 
of single and multifamily housing units, the 
brick industry and other ceramic industries 
associated with the construction of housing 
had their best year since 1973. Industrial 
construction increased about one-third as 
much as the housing industry. Due to slow- 
down in steel production, there also was a 
slowdown in the refractory industry. Light- 
weight aggregate sales were slow because of 
competition from the slag from steel mills. 


The management of Illinois Brick Co. 
stated that Environmental Protection 
Agency (EPA) regulations» caused the firm 
to close, but it also did not have extensive 
reserves of clay. American Brick Co., the 
only brick company operating in the Chica- 
go area, has about 8 years of clay reserves 
but is having difficulty meeting EPA stan- 
dards on dust and sulfur fumes. 

Red mud from the alumina processing 
plants in Illinois is a disposal problem, and 
it has been suggested that the mud be used 
for brick and/or iron ore. These red mud 
deposits are over 50% manmade minerals 
and also contain sodium. These ingredients 
currently eliminate the red muds from 
commercial consideration, but if the sodium 
could be reclaimed economically, the re- 
mainder of the red mud might be a possible 
source of iron ore. The sodium is both an 
industrial and an environmental problem 
since some of it may be a pollutant if the 
wastes are not adequately controlled. 

Fluorspar.—Shipments of finished 
fluorspar totaled 131,218 tons valued at 
$13.9 million, a decrease of 8.0% in quantity 
and 4.3% in value compared with the 1976 
figures. The State continued to the the 
Nation’s leading producer of fluorspar, sup- 
plying 77.4% of the output. The decline in 
production was due to market conditions; 
world fluorspar production showed a simi- 
lar decline. 

During the year, two major producers, 
Ozark-Mahoning Co. and Allied Chemical 
Corp., and one independent, Hastie Mining 
Co., continued to operate. 

Gem Stones.—Small quantities of gem 
materials and mineral specimens were col- 
lected in 1977. Total value of the materials 
in 1977 remained about $2,000, the same as 
the 1976 figure. 

Gypsum.—National Gypsum Co. culcined 
gypsum at the Waukegan plant in Lake 
County. Output of calcined gypsum in 1977 
increased 9.1% in quantity and 32.2% in 
value over that produced in 1976. 

Lime.—lIllinois ranked eighth in the Na- 
tion in lime production. Marblehead Lime 
Co. and Vulcan Materials Co. produced lime 
at three plants in Cook County for steel 
furnaces, refractories, water purification, 
sewage treatment, and other uses. Produc- 
tion of lime in 1977 decreased 1.3%, but the 
total value increased 10.6% over that of 
1976. The lime was used in Indiana, Illinois, 
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and other destinations. 

Peat.—lIllinois produced 80,355 short tons 
of peat in 1977, 5.1% less than the 84,662 
short tons produced in 1976. Production was 
reported by six companies from Cook, Kane, 
Lake, and Whiteside Counties. 

Sales totaling 82,356 short tons decreased 
less than 6% from the 1976 sales. Humus, 
moss, and reed-sedge peat were sold in bulk 
and packaged forms. Of all sales, 90% were 
in packaged forms. The majority of the peat 
was used for general soil improvement; a 
small amount was used for potting soils. 

Illinois ranked third in the Nation in 
output of peat, accounting for 10.3% of the 
Nation’s total. 

Perlite.—Crude perlite mined outside the 
State was expanded by five companies with 
plants in Coek, De Kalb, Lake, and Will 
Counties. Sales of the expanded product 
decreased 10% in quantity and 23% in 
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value. Principal use was for insulation 
board, which accounted for 74.0% of the 
total. Other uses included construction ag- 
gregate, filter aid, other insulation, and 
horticultural and agricultural aggregate. 
Illinois continued to rank first in the Nation 
in the production of expanded perlite. 

Sand and Gravel.—Production of sand 
and gravel in 1977 was 37.6 million tons 
valued at $101.2 million. Over 1 million tons 
each were produced in Du Page, Grundy, 
Kane, Lake, La Salle, McHenry, Tazewell, 
and Will Counties. 

Of the total sand and gravel produced, 
88.4% was used for construction and 11.6% 
for industrial use. The average value of the 
total sand and gravel produced was $2.69 
per ton, compared with $2.25 per ton in 
1976. The State ranked sixth in the Nation: 
in quantity and fifth in value of sand and 
gravel produced. 


Table 4.— Illinois: Sand and gravel sold or used by producers, by use 


W Withheld to avoid disclosing company proprietary data. 


1977 

Quantity Value 
(thousand short tons) (thousands) Value per ton 
16,628 $31,000 $1.86 
16,658 31,953 2.24 
33,286 68,353 2.05 
W W W 
W W W 
4,947 32,878 7.56 
37,633 1101,230 2.69 


1Data do not add to total shown because of independent rounding. 


Table 5.—Illinois: Construction sand and gravel sold or used, by major use category 


Use 


Concrete aggregate (residential, nonresidential, 
highways, bridges, dams, waterworks, airports, etc.) _ 

Concrete products (cement blocks, bricks, pipe, etc.) 

Aspan Hie concrete aggregates and other bituminous 
Hl. ht ee 


1977 

Quantity Value 
(thousand short tons) (thousands) Value per ton 
13,223 $30,588 $2.31 
1,867 5,083 2.72 
5,677 11,366 2.00 
7,118 13,586 1.91 
4,975 6,827 1.37 
38 91 2.39 
394 812 2.06 
133,286 68,353 2.05 


1Data do not add to total shown because of independent rounding. 
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Western Materials, Co., a subsidiary of 
Medusa Aggregates Co., purchased the 
Lincoln Sand and Gravel Co. in Logan 
County. Covington Stone Co. took over 
Keyesport Sand and Gravel in Bond Coun- 
ty. 

Ottawa Silica Co., one of the world’s 
leading producers of silica sand, put on- 
stream a new sand-processing plant, re- 
placing old facilities, at its St. Peter Sand- 
stone quarry in Ottawa. 

Stone.—Illinois, with 57.1 million tons, 
ranked third in the Nation in the produc- 
tion of stone. The average value of the total 
stone produced was $2.38 per ton in 1977. 
Major producing counties, each with pro- 
duction of over 1 million tons, were Cook, 
Hardin, Johnson, Kane, Kankakee, La 
Salle, Lee, Livingston, Madison, Montgom- 
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ery, Rock Island, St. Clair, Union, Vermil- 
ion, and Will. 

Fox River Stone Co. quarried dimension 
limestone for house stone veneer, dressed 
flagging, and rough flagging. Output of 
dimension stone declined to 2,545 tons val- 
ued at $108,900. Crushed limestone was 
produced by 113 companies at 284 quarries 
for roadbase aggregate, roadstone, and oth- 
er uses. Output decreased 8% in 1977 com- 
pared with 1976 production. The production 
of 57.1 million tons of crushed stone was 
valued at $136 million. Leading producers 
were General Dynamics Corp., Vulcan Ma- 
terials Co., and Medusa Corp. 

Crushed stone was transported by truck 
(91.5%), rail (2.7%), water (4.7%), and other 
(1.1%). 


Table 6.—Illinois: Crushed limestone sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Dense-graded roadbase stounee - - - —-—— 
5 aggregate_ -----------------------—- 

ituminous aggregate. - - - - - - ---------------- 
Roadsto 
Agricultural limestone 
Surface treatment aggregate______________----~-~- 
Macadam aggregate 
Cement manufacture 
Lime manufacture ___________.___--_-------- 
Riprap and jetty SLOHB o ee a CLE 
Railroad ballaꝶꝶ - - - --------------------—--—- 
Other filler 


-æ —— —— ———— —— — —— — — — a e — — — — 


Other uses! 


1976 1977 

Quantity Value Quantity Value 
17,310 38,090 14,651 34,103 
10,610 ,250 9,384 21,999 
6,679 15,240 5,571 13,012 
6,613 14,240 9,429 20,640 
6,613 15,300 4,337 11,233 
3,927 ,845 4,030 9.122 
3,364 1,626 2,836 6,336 
887 „005 3,065 5,510 
858 1,749 955 1,948 
779 1.776 542 1,259 
648 1,323 640 1,358 
495 3,842 654 5,972 
349 751 351 684 
132 1,012 Hon E 
106 149 26 35 
91 350 345 
5 W Suk ne 
392 1,892 520 2,408 
61,858 141,440 57,074 135,960 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 
Includes stone used for whiting, glass, mine dusting, chemicals, soil conditioning, and filter stone, and uses indicated 


by the symbol W. 


2Data may not add to totals shown because of independent rounding. 


Two major stone producers in northeast- 
ern Illinois, the Hillside quarry in Cook 
County and the Lincoln Stone Quarry, Inc. 
in Will County, terminated operations be- 
cause of depletion of reserves. Depletion of 
reserves also led to the closing of Wagner 
Stone Co. in Livingston County. Covington 
Stone Co. closed its quarry in Washington 
County in southwestern Illinois. Pontiac 
Stone Co. acquired Ocoya Stone Co. and the 
mineral reserves of Howard Arnold Con- 
struction Co., all in Livingston County. 
Western Materials Co., a subsidiary of Me- 
dusa Corp., purchased the Athens quarry in 


Menard County. 

Sulfur (Recovered Elemental).—Sulfur 
was recovered by Shell Oil Co. at its Hart- 
ford refinery in Madison County; by Union 
Oil Co. of California, Union 76 Div., in Cook 
County; by Marathon Oil Co. at its Robinson 
refinery in Crawford County; by Mobil Oil 
Corp. at its new refinery near Joliet in Will 
County; by Texaco, Inc., at its Lockport 
plant in Will County; by Natural Gas Pipe- 
line Co. of America, St. Elmo Pipeline, 
Fayette County; by Natural Gas Pipeline 
Co. of America, Herscher Pipeline Storage 
Div., Kankakee County; and by Texaco, Inc., 
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Lawrenceville plant, Lawrence County. The 
quantity and value of sulfur recovered from 
these sources are not included in the miner- 
al production statistics in table 1 because 
the recovered sulfur is considered a second- 
ary product. Nationally, Illinois ranked 
sixth in quantity and seventh in value of 
recovered sulfur shipments. 

Tripoli (Amorphous Silica).—Crude ma- 
terial was recovered from underground 
mines in Alexander County by Illinois Min- 
erals Co. near Elco, and by Tammsco near 
Tamms. The production of crude material 
increased 6.4% in quantity and 6.6% in 
value. Output of prepared materials which 
was used for abrasives, filler, and other 
purposes increased 3.9% in quantity and 
21.9% in value. Of the few States producing 
crude tripoli material, Illinois continued to 
rank first in production and fourth in value. 

Vermiculite.—Crude vermiculite mined 
outside the State was processed by the W. R. 
Grace & Co. at its West Chicago plant in Du 
Page County; Mica Pellets, Inc., at its plant 
in De Kalb County; and International Ver- 
miculite Co. at its plant in Macoupin Coun- 
ty. Uses were for loose-fill insulation, block 
insulation, aggregate in plaster and con- 
crete, horticulture, soil conditioning, fire- 
proofing, fertilizer carrier, and other pur- 


poses. 
METALS 


Iron Oxide Pigments.—Four plants, op- 
erating in Adams, Kane, Sangamon, and St. 
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Clair Counties, produced finished (natural 
and manufactured) iron oxide pigments in 
1977. Illinois ranked first in the production 
of finished iron oxide pigments in 1977. 
Total output for the State (as indicated by 
sales) in 1977 decreased in quantity and in 
value from that of 1976. 

Lead and Zinc.—Production of lead and 
zinc, in terms of recoverable metal, in- 
creased 2% and 9.5%, respectively, from the 
1976 figures. In terms of value, lead produc- 
tion increased 36% and zinc production 
increased 1.8%. 

Pig Iron and Steel.—About 6.3 million 
tons of pig iron valued at $1,155.9 million 
was shipped from Illinois blast furnaces or 
was consumed by the producing companies, 
compared with 6.4 million tons valued at 
$1,119.8 million in 1976. Pig iron was pro- 
duced by five companies operating blast 
furnaces, one in Granite City and four in 
South Chicago. 

According to the American Iron and Steel 
Institute, Illinois produced 10.9 million 
short tons of steel in 1977, compared with 
11.0 million short tons in 1976. Illinois 
ranked fourth in the production of raw steel 
in 1977. 

Other Metals.—Smelter production of 
cadmium in Illinois in 1977 decreased 39.896 
in quantity and 29.8% in value. 


State Liaison Officer, Bureau of Mines, Springfield, Ill. 
? Research assistant, Mineral Economics, Illinois Geolog- 
ical Survey. 


Table 7.—Principal producers 


Commodity and company Address Type of activity County 
Barite: 
Allied Chemical Cord Box 531 Plant 5 - = Hardin. 
Cave In Rock, IL 62919 
FFII! - Dne 2001 Lynch Ave. c UdU ne ok St. Clair. 
East St. Louis, IL 62201 
Cement: 
Illinois Cement Co., Inc., Box 442 0 EEES La Salle. 
subsidiary of Centex Corp. La Salle, IL 61301 
Marquette Cement Manufacturing 2200 First American Center F Do. 
Co. Nashville, TN 37238 
Medusa Corp ______________ Box 5668 e Lee. 
Cleveland, OH 44101 
Missouri Portland Cement Co 7751 Carondelet Ave. e EENE Massac. 
St. Louis, MO 63105 
Clay and shale: 
Absorbent Clay Products Co Box 120 Pit and plant Pulaski 
Alma, IL 62906 
American Brick Co 6558 West Fullerton Ave. P Cook. 
8 IL 60635 
Diller Shale Products o Box 277 Pits and plants Fayette and 
St. Elmo, IL 62458 ivingston. 
Eastern Illinois Clay Co 499 South Chicago St. Pit and plant Kankakee. 
St. Anne, IL 60964 
Illinois Cement Co., Inc., 4600 Republic National FFF La Salle. 


subsidiary of Centex Corp. Bank Tower 


Dallas, TX 75201 
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Table 7.—Principal producers —Continued 


Commodity and company 


Clay and shale —Continued 


Mt. Sterling Tile Co 0o 
Marquette Cement Manufacturing 


Material Service Corp., 
subsidiary of General Dynamics 


Corp. 
Peoria Brick & Tile Co 
Richards Brick Co 
Ristokrat Clay Products Co 
Southern Clay Co., Inc., 

subsidiary of Lowe’s Inc. 
Streator Brick Systems, Ine 
United States ar Co. 

(A.P. Green Refractories) 
Valley View Dirt & Gravel Co- 
Western Stoneware Co _______- 


Fluorspar: 
Allied Chemical Corp - - - ----—- 


Hastie Mining Co 
Ozark Mahoning Co 


Gypsum: 
ational Gypsum COO0oOo 


Iron and steel: 
Interlake, Ine 


| National Steel Corp., Granite 

City Steel Div. 

Republic Steel Cord 
United States Steel Corp _______ 
Wisconsin Steel Div. of 

Envirodyne. 

Iron Gece emeni, finished: 

Smith Chemical Works 
Pie Hi ee ee 


Prince Manufacturing Co- ------ 
Solomon Grinding Service 


Lead and zinc: 
Allied Chemical Cord 


Ozark-Mahoning o 


Lime: 
Marblehead Lime co 
Vulcan Materials C0 
Peat: 
Anderson Peat Co. of Illinois, 
a division of Fort Wayne 
Industries, Inc. 
Batavia Soil Builder, Ine 
Henry Frenzer, Inne 
Joseph W. Grenus Excavating and 
ene. 
Markman Peat Co___________ 
Roots Peat Farm 


Perlite, expanded: 
Filter Products Cor 


Johns-Manville Perlite Corp 
Mica Pellets, Ine 


Address 


Chatsworth, IL 60921 
2200 First American Center 
Nashville, TN 37238 

300 West Washington St. 
Chicago, IL 60606 


Box 515 

Peoria, IL 62675 

234 Springer Ave. 
B IL 62025 


Box 
Tonica, IL 61370 
id Edward St. 

lis, MI 49031 
Wert nd of Ninth St. 
Streator, IL 61364 
101 South Wacker Dr. 
Chicago, IL 60606 


R. F. D. 1 

Cornell, IL 61319 

Box 288 

Monmouth, IL 61462 

Cave In Rock, IL 62919 
Cave In Rock, IL 62919 
Box 5 

Rosiclare, IL 62982 


325 Delaware Ave. 
Buffalo, NY 14202 


310 South Michigan Ave. 
Chicago, IL 60604 

Box 365 

Granite City, IL 62040 
Box 6778 


Cleveland, OH 44101 
3426 East 89th St. 
Chicago, IL 60617 

410 North Michigan Ave. 
Chicago, IL 60611 


Maple Park, IL 60151 _____ 
2001 Lynch Ave. 

East St. Louis, IL 62201 
Bowmanstown, PA 18030 
Old Waterworks Road 
Springfield, IL 62702 


Lambsto 

Cave In Rock. 1 IL 62702 
Box 57 

Rosicare, IL 62982 


300 West Washington St. 
Chicago, IL 60606 

Box 6 

Countryside, IL 60102 


R.R. #3 
Morrison, IL 61270 


Nelson Lake Rd. 
Batavia, IL 60510 

620 Webster St. 
Algonquin, IL 60102 
1312 North Milwaukee 
Lake Villa, IL 60046 
Route 3 

Morrison, IL 61270 

122 North Beck Rd. 
Lake Villa, IL 60046 


124 North Buesching Rd. 
Lake Zurich, IL 60047 
Box 864 


Joliet, IL 60434 
1120 Oak Street 
De Kalb, IL 60115 
325 Delaware Ave. 
Buffalo, NY 14202 


Type of activity 


Pit and plant 
sas ndi doen one 


Pits and plants 
Pit and plant 
Pits and plants 
Pit and plant 


wage rercune mines 
ó and mi 
pen pit 
Underground mines, 
mill, and plant. 


Iron furnaces _ _ _ _ 


Iron and steel 
furnaces. 


and mill. 


Bog and processing 
plant. 


Processing plant 


Tazewell. 
Bond. 

La Salle. 
Pulaski. 

La Salle and 
eas 
Livingston. 
McDonough. 


Hardin. 
Do. 
Do. 


Lake. 


Cook. 
Do. 


Whiteside. 


Kane. 
Cook. 
Lake. 
Whiteside. 
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Table 7.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Perlite, expanded —Continued 
Silbrico, Cor 6300 River Rd. Processing plant Cook. 
La Grange, IL 60525 
Sand and gravel: 
Elmhurst-Chicago Stone o 400 West Ist St. Pits and plants Du Page, 
Elmhurst, IL 61026 a 
General Dynamics Cord 800 West Washington St. "—-—— —— Cook, 
E n Chicago, IL 60606 Du Page, 
Grundy, 
Kane, 
McHenry, 
Will. 
McHenry Sand & Gravel Co., Ine 920 North Front St. . ett es McHenry. 
McHenry, IL 60050 
Martin Marietta Aggregates _ _ Box 789 RES. LN ERU le, 
Cedar Rapids, IA eoria, 
Tazewell, 
M Aggreg Box 56, Route 2 d K dal 25 
eyer CA x 3 en an 
Algonquin, IL 60102 McHenry. 
Moline Consumers Coo 813 16th St. EPOE © | MESE MU La Salle, 
Moline, IL 61265 Pike, 
Rock Island 
Ottawa Silica oo Box 577 ONE AO o nt La Salle. 
Ottawa, IL 61350 
Road Materials Corp., a division of Box 391 e Kane and 
EM. Melahn Construction Co., East Dundee, IL 60118 McHenry. 
nc. i 
Vulcan Materials co Box 391 C Kane, 
La Grange, IL 60525 Lake, 
McHenry 
Wedron Silica Co., Del Monte 400 West Hi ing Rd, Pit and plant La Salle. 
Properties Co. Park Ridge, 
Smelters and refineries: 
Zinc Co., Ine Box 347 Zinc primary plant St. Clair. 
East St. Louis, IL 62202 
American Smelting & Refining Co 120 Broad wa 3 Montgomery. 
New York, 10005 
N. L. Industries, Inne 111 Broadwa Lead secondary Cook and 
New York, 10006 plants. Madison. 
The Richardson Graphics Coo 1800 South 54th Ave. CCC Cook. 
Chicago, IL 60650 
Stone: 
American Smelting & Refining Co 120 Broad wa Quarry and plant Union. 
New York, 10005 
Anna Quarries, Ine Box 180 ein SO aoe oat Do. 
Boughton Trucking & Ma ls, RR. 11 Qua Will 
ug ton Trucking teria .R. Hy s ill. 
Plainfield, IL 60544 
Casper Stolle Quarry & Contracting Stolle Rd., R.R. 1 Quarries and plant_ St. Clair. 
Dup, IL 62239 
Collinson Stone co 3115 23d Ave. Quarry and plant Rock Island. 
Moline, IL 61265 
Columbia Quarry Coo Box 1000 Quarries and plant Johnson, 
Dupo, IL 62239 Massac, 
Pulaski, 
St. Clair. 
Conco-Western Stone Co |... 111 North Spaulding St. Quarry and plant. _ Kane. 
oute Valley, IL 61361 
Denny & Simpson Stone Co., Ine Route 3 Hardin. 
Harrisburg, IL 62946 
East St. Louis Stone o- 7705 West Main St. r ces ee St. Clair. 
Belleville, IL 62223 
Elmhurst-Chicago Stone Co 400 West 1st St. e Du Page. 
` Elmhurst, IL 61026 
Fox River Stone to Rt. 1 3 IN Kane. 
South Elgin, IL 60177 
General Dynamics Corn 300 West Washington St. Underground mine, Adams, 
Chicago, IL 60606 quarries, and Cook, 
plants. Vermilion, 
i 
Howard Arnold Construction Co 106 South lst St. arry and plant Livingston. 
Hulcher Quarry, I VN i M 
ulcher Ine x C ontgomery. 
Nokomis, IL 62075 
Illinois Cement Co., a division of Box 442 TEE TODOS La Salle. 
Centex Corp La Salle, IL 61301 
Industrial Chemicals, a division Box 70 Quarries and plants Randolph. 


of Allied Chemicals Corp. Morristown, NJ 07960 
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Table 7.—Principal producers —Continued 


Commodity and company 


Stone —Continued 


Kehobe Materials, Inc _ _ _ _ __ _ 
Lincoln Stone Quarry, Ine 


Manteno Limestone Co o 
Marquette Cement Manufacturing 


Medusa Cement Co., a division 
of Medusa Cement Corp. 


Mississippi Lime C0o 
Missouri Portland Cement Co 


Moline Consumers Co... 


Nokomis Quarry Co. of Illinois 
Pontiac Stone Coo 


Rigsby & Barnard Quarry, Ine 
Utica Stone c 
Vulcan Materials C0Oo—-— 
Williams Stone C) 


Sulfur, recovered: 


Marathon Oil xo 
Mobil Oil Corp ___________-_-_ 
Natural Gas Pipeline Co. of America 
Shell Oil k ooo „„ 
Texaco, Inc --------------- 
Union Oil Co. of California 


Tripoli, amorphous silica: 


llinois Minerals co 


Tammsco, Ine 


Vermiculite, exfoliated: 


International Vermiculite Co 
Mica Pellets, Ine 
W. R. Grace & co 


Address 


Franklin Grove, IL 61031 


Box 669 

Hillside, IL 60162 
Box 668 

Manteno, IL 60950 
20 North Wacker Dr. 
Chicago, IL 60606 
Box 5668 

Cleveland, OH 44101 


7 Alby St., Box 247 
Alton, IL 62002 

7751 Carondelet Ave. 
St. Louis, MO 63105 
313 16th St. 

Moline, IL 61255 


Box C 
Nokomis, IL 62075 
412 


Box 

Pontiac, IL 61764 
6217 Nesbitt Rd. 
Madison, WI 53711 


Box 56 
Cave In Rock, IL 62919 


111 North Spaulding St. 


Spring Valley, IL 60525 
LaGrange, IL 60525 
Box 426 

Harrisburg, IL 62946 


Robinson, IL 62454 


Box 874 
Joliet, IL 60434 


122 South Michigan Ave. 


p IL 6060 
Box 2 

Wood River, IL 62095 
Box 5233 


Schaumburg, IL 60196 


2035 Washington 
Cairo, IL 62914 
Box J 


Tamms, IL 62988 


lst and Mound Sts. 
Girard, IL 62640 
1120 Oak St. 
De Kalb, IL 60115 

62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


8 and plant 


Quarries and plants 


Underground mine 
and plant. 
Quarry and plant 


Quarries and plants 


Quarries and plant 


Quarry and plant 


By product sulfur 
recovery. 


County 


Lee. 

Will. 

Kankakee. 

La Salle. 

Clark, 
Henderson, 
Kankakee, 


Lee, 
Livingston. 
Madison. 


Warren. 
Montgomery. 


Livingston. 
Carroll, 
Stephenson, 
Winnebago. 
Hardin. 
La Salle. 
Cook and 
Will. 
Hardin. 
Crawford. 
Will. 
Fayette and 
Kankakee 
Madison. 
Lawrence and 


ill. 
Cook. 


Alexander. 


Do. 


Macoupin. 
De Kalb. 
Du Page. 


The Mineral Industry of 


Indiana 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Indiana 
Lee ent of Natural Resources, for collecting information on all minerals except 
ue 


By William S. Miska! 


Indiana's mineral output in 1977 was 
valued at $697.6 million, 15% above 
the value of $606.4 million reported for 
mineral production in 1976. Of the $697.6 
million total in 1977, bituminous coal 
accounted for 55%; petroleum, 9%; sand 
and gravel, 7%; crushed stone, 9%; and all 


Fuel production in Indiana has exceeded 
nonfuel mineral production in value since 
1972. Output of coal, oil, and gas totaled 
$450.8 million in 1977. Increased drilling 
activity led to a rise in crude oil output in 
1977, the first time production has in- 
creased since 1965. 


remaining commodities combined, 19%. 


Table 1.—Mineral production in Indiana’ 


1976 1977 
Mineral i Value 5 Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Mason) thousand short tons 396 $14,270 W W 
Portlnadaddl 44444 do- 2,490 18,482 W W 
Na cen ose eae doge 8 do...- 2,908 1,268 
Coal (bituminous) )) „ do_ - 25,369 812,990 21,191 884,493 
Natural ga million cubic feet. 192 100 183 126 
Dicks ae a rc rm thousand short tons. _ 166 1829 51 759 
Petro Jr endo thousand 42-gallon barrels. _— 4,630 421 5,314 66.212 
Sand and gra vel ousand short tons. 25,884 45,521 6,248 50,089 
e. 
2 ĩðK EARE do_ _ __ 28,187 59,418 26,740 61,392 
Dimension do— 263 12,787 11,804 
Combined valüs of abrasives 8 gypeum, lime, and 
items indicated by symbol MMA XX 84,858 XX 120,446 
————— ————Ó R XX 1606,44 XX 697,558 
Total 1967 constant dollars _______________~_- XX 811,283 XX P344,815 


5 i "Revised. W Withheld to avoid disclosing individual com ietary data; included in 
"Combined value.” XX Not applicable. eves res Im 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of mineral production in Indiana, by county! 


County 1976 
Adam W 
Allen W 
Bartholomew W 
Blackford ld W 
Boone $330 
Carroll W 
PW Se W 
Clay ________________ W 
Clinton W 
Crawford 5,674 
Davies W 
Dearborn -:---- 800 
De Ral bd 600 

ware _____________ W 
FFF W 
Fayette _______________ 877 
Floyd- oc 8 W 
Fountain W 
Franklin |... W 
Fultoõon - 251 
Gibson W 
Granntti:!n!l -2-- W 
Greene W 
Hamilton W 
Hancoꝛ ck W 
Harrison i Rsi 
abe PER Re ey We ee Y 
untingtoõ-õn 
gecuon !! ce ak ie = 
asper —— ͤ ee 
re a er eee * 
ennings ggg 
Johnaoe nn 382 
r ke W 
Kosciukx ooo ue 
NOU Cee a a E 43,815 
La Porto W 
Lawrence _____________ W 
Madison W 
Marion W 
Marshal!!! W 
Martin W 
Miami W 
Monroe h 
Morgan W 
Newton 1,953 
Noble 370 
Ohio -oaan i is 
Owen _______________ W 
Park Y 
PES enum W 
Porter d 
Pulaski iii 863 
Putnam W 
Randolph _____________ W 
NIMOY eo cee ae es Y 
St. Jose W 
e ^ ENERO EE Y 
Spencerrr‚ W 
Starke o 2 
Steuben _______________ 489 
Sullivan... 22 2--- W 
Switzerland... W 
Tippecanoe ____________ 2,133 
Tiptoͤo-b nn W 
Union exes 
Vanderburgh- ---------- W 
Vermillion |... . W 
Vio ne W 


See footnotes at end of table. 


(Thousands) 


1977 


— — 
[E rem 
z:z52:22225354222222 


8283888888848 34828 


:3224524942495472422132234 


84443428 


5. 
4448 


8 
Qo 


m 
"EET T NP 


Minerals uced in 1977 
in order of value 


Stone, sand and gravel. 
Stone, sand and gravel, peat. 
Stone, sand and gravel. 


Cement, sto , sand and clays. 
Comment sone, clave. it poo 


Sand and gravel. 
Stone. n i 
Sand and gravel. 

Do. 
Stone. 
Sand and gravel. 
Stone, sand and gravel. 


Sand and gravel, stone. 
manc and gravel. 


Sand and gravel, clays. 
Sand and gravel, stone. 
Sand and gravel, peat. 
Sand and gravel. 

Stone, sand and gravel, peat. 
Sand and gravel, days. 


d and gravel, stone. 
Stone, sand and gravel. 


Sand and gravel, stone. 
an e. 
Sand and gravel, stone, peat. 


Stone, sand and gravel. 
Sand and gravel, clays 
and gravel, clays. 
Sand and gravel, clays, stone. 
Stone. 
Sand and gravel, stone. 


Sand and gravel. 
Stone, ed bs 


Cement, stone, clays, n and gravel. 


Stone. 
Stone, sand and gravel. 


Sand and gravel. 
Sand and gravel, stone. 
Do. 
Sands nd gravel 
and gravel. 
Do. 
Do. 


Do. 
Sand and gravel, clays. 
Sand and Sravel a 
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Table 2.—Value of mineral production in Indiana, by county! —Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Wabash kk W Stone, sand and gravel. 
Warren $2,479 $1,822 Sand and gravel. 
Sl ee ea EN W Stone 
FCC ne. 

Wayne 1,639 1,638 Sand and gravel, stone. 
CVVT W Stone, peat. 
White 727 819 Stone. 
Whitle¶˖ ___ W W Sand and gravel. 
Undistributed® FF 159,880 647,161 

Total 1606, 434 697,558 


T Revised. W Withheld to avoid disclosing company proprietary data: included with “Undistributed.” 


1The following counties are not 


listed because no production was reported: Benton, Brown, Hendricks, and Jefferson. 


3Includes coal 5 petroleum, and natural gas production that cannot be assigned to specific counties, and 


values indicated by symbol W 


Table 3.— Indicators of Indiana business activity 


p 
1976 1977 percent 
Employment and labor hn annual average: 
Total Lal ci labor for ee thousands 2,433.0 2,459.0 +1.1 
W JJ ly San re etre ag dnote do. .-- 148.0 141.0 4.7 
Employment (no cultural): l 
. .- ME 115 
§õ§˙%5•⅛dqGj ⁰⁰yyz y oe ce 8 . : +3. 
Contract construction do- 82.0 87.8 +7.1 
Transportation y public utilities do 102.6 104.9 +2.2 
Wholesale and trade o noo x 88 do- 437.3 454.0 +3.8 
Finance, insurance, real estate do... 91.0 92.5 +1.6 
Service ts xx ee do. ..- 285.0 293.1 -2.8 
Government _— ~- -——-——-—--—--------—----—-—-—-—-—--———————— do... 832.5 841.5 4-247 
Total nonagricultural employment __________.____-__- do... 2,023.7 2,089.5 +3.2 
Personal income: 
(ios Re ea pan aC : Tee ð⅛ ³ Ä ³ RE NS ER millions. 833,254 $36,890 +10.9 
Fer capita- ⅛ - rig ate $6,259 $6,921 +10.6 
Construction activity: 
Number of private and public residential units authorized 30,677 38,178 +24.5 
Value of nonresidential construction millions $346.1 $425.8 +23.0 
Value of State road contract awards do____ $130.2 $137.0 4-5.2 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,816 1,806 -6 
mineral ral procuchon value: 
crude mineral valnn eee millions 8606.4 $697.6 + 15.0 
Value per capita, resident populations 18114 3130 +14.0 
Value per square mile _——-—------------------------------— "$16,710 $19,221 +15.0 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines 


Legislation and Government Pro- 
grams.—Public Law 149 became effective in 
May 1977, establishing higher bonds and 
fees on surface coal mines. The law increas- 
ed reclamation bonds from $600 per acre to 
a minimum of $1,000 per acre, with the 
Natural Resources Commission being al- 
lowed to require a bond of up to $5,000 per 
acre. Fees were increased to $100 and $50 
for each acre mined. The old fee rate was 
$50 and $30 for each acre mined. The law 
also requires operators to pay a new $2,000 
fee each year to maintain a fund for re- 
claiming land stripped for coal that mining 
companies failed to reclaim. 


Bills that failed to pass in the legislature 
included a measure authorizing counties to 
regulate strip mining, and another placing 
a 50-cent-per-ton severance tax on coal to 
finance coal-related energy projects and 
reclaim abandoned mine lands. 

The Division of Reclamation, with ap- 
proval of the Natural Resources Commis- 
sion, issued 200 surface mining permits for 
coal, clay, and shale extraction, 71 more 
than the 129 permits issued in 1976. The 
number of companies receiving permits in- 
creased from 66 in 1976 to about 85 in 1977. 
Acreage under permit totaled 8,151, a 28% 
increase over the 6,382 acres under permit 
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in 1976. The permits issued in 1977 require 
reclamation of the land for the following 
uses: 562 acres (including acreage for wild- 
life and other uses) or 7%, forest land with a 
maximum grade of 33-1/3%; 937 acres or 
11%, range land with the same maximum 
grade; 3,479 acres or 43%, pasture land with 
a maximum grade of 25%; and 3,173 acres 
or 39%, row crop land with a maximum 
grade of 8%. A principal trend in mine land 
reclamation in Indiana during the past 5 
years has been the increase in land re- 
claimed for row crop use. In 1972, row crop 
use represented only 9% (409 acres) of the 
total mine land reclaimed (4,410 acres), 
compared with 39% in 1977. 

The Indiana Geological Survey published 
Bulletin 55, “Reduction of Sulfur in Indiana 
Coal by Washability Techniques,” and Spe- 
cial Report 12, “Environmental Geology of 
the Evansville Area, Southwestern India- 
na.” Among other publications released by 
the Indiana Geological Survey were a “Map 
of Southwestern Indiana Showing Locations 
of Active Coal Mines” and a “Directory of 
Crushed Stone, Ground Limestone, Cement, 
and Lime Producers in Indiana.”’ 

The Federal Bureau of Mines conducted 
surface coal mine blasting-monitoring re- 
search in Indiana in cooperation with 
AMAX Coal Co. The research is aimed at 
gathering data on blasting and its effects, 
which will be useful to industry and Gov- 
ernment in implementation of Federal 
blasting controls required by the Surface 
Mining Control and Reclamation Act of 
1977. The Bureau of Mines also conducted 
research on the recovery of metal from 
stainless steel wastes in a joint effort with 
Joslyn Stainless Steel Co. of Fort Wayne. 
The firm successfully recovered chromium, 
nickel, molybdenum, and iron from wastes 
in a commercial arc furnace, using a refin- 
ing technique developed by the Bureau. 

Federal mine inspectors from the Mine 
Safety and Health Administration in the 
Department of Labor (formerly Mining En- 
forcement and Safety Administration in the 
Department of the Interior) conducted 484 
regular safety and health inspections and 
619 spot inspections at Indiana clay, ce- 
ment, gypsum, peat, sand and gravel, and 
stone operations. During these inspections, 
the inspectors issued 3,401 notices of viola- 
tion of mandatory standards and 41 clo- 
sure orders for noncompliance with notices 
and occurrences of situations of imminent 
danger. After the operators eliminated the 
hazards, 3,393 notices and 42 closure orders 
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were abated. Federal coal mine inspectors 
conducted 154 regular inspections, 141 spot 
inspections, 54 electrical inspections, and 45 
technical inspections at Indiana coal mines. 

State mine inspectors from the Indiana 
Bureau of Mines and Mining conducted 74 
health and safety inspections and 8 spot 
inspections at active and abandoned coal 
mines and coal-loading docks. The State 
agency also inspected the two underground 
gypsum mines in Martin County. 

Employment and  Injuries.—Employ- 
ment in mining activities ranged from 6,800 
persons in January to a high of 8,500 
persons during the July-to-September peri- 
od and a low of 4,900 in December. The drop 
in December resulted from the seasonal 
shutdown of quarries and pits during the 
winter months and from the shutdown of 
coal mines during the national coal strike, 
which idled most Indiana coal mines until 
April 1978. Average employment for the 
year was 7,700 persons, nearly half were 
engaged in coal mining activities, and the 
remainder in the production of industrial 
minerals, oil, and gas. Miners' wages have 
increased an average of 63% since 1973, 
reaching $340 per week during 1977. The 
total mining industry annual payroll is 
about $136 million. 

Injuries in coal mining operations includ- 
ed 1 fatality, 87 nonfatal disabling injuries, 
and 153 nondisabling injuries for a total of 
241 injuries, compared with 298 injuries 
(including 1 fatality) during 1976. Nonme- 
tallic mineral producers reported 121 inju- 
ries, including 1 fatality, 81 nonfatal dis- 
abling injuries, and 39 nondisabling inju- 
ries. During 1976, nonmetallic mineral pro- 
ducers reported 125 injuries, including 2 
fatalities. 

United States Gypsum Co.'s underground 
gypsum mine near Shoals in Martin County 
was a winner in the 1977 Sentinels of Safety 
awards program cosponsored by the Mine 
Safety and Health Administration and the 
American Mining Congress. The Shoals 
mine had the best safety record in the 
Nation for underground nonmetal mines; 
66,389 employee hours of exposure without 
a disabling work injury. 

American Aggregates Corp.’s Carmel 
plant in Hamilton County was the winner 
of the National Sand and Gravel Associa- 
tion's 1977 safety contest class F competi- 
tion for plants producing less than 60,000 
tons. Another 14 Indiana sand and gravel 
operations received certificates of achieve- 
ment.in safety for accident-free records 
during 1977. 
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Special safety certificates were awarded 
by the National Limestone Institute Inc. to 
Kixmiller Bros., Inc., Freelandville quarry, 
for 7 consecutive years without a disabling 
injury; Mill Creek Stone and Gravel Corp., 
Rich Valley quarry, and Western Materials 
Co., Francesville quarry, for 6 consecutive 
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years without a disabling injury; and Mulz- 
er Crushed Stone Co., Mitchell quarry, for 4 
years without a disabling injury. Thirty-five 
other Indiana quarries were cited by Na- 
tional Limestone for accident-free oper- 
ations during 1977. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasives.—Hindostan Whetstone Co., 
Indiana’s only producer of natural abra- 
sives, fabricated manicure stones from 
sandstone quarried near Orleans in Orange 
County. The firm is one of the oldest manu- 
facturing establishments in Indiana, dating 
back to 1821. Output declined in quantity 
but remained nearly the same in value as in 
1976. Among the 10 States producing natu- 
ral abrasives during 1977, Indiana ranked 
10th in quantity and 9th in value. 

Cement.—Portland cement shipments, 
comprising 85% of Indiana’s cement output, 
decreased in quantity and value compared 
with 1976 figures. Portland cement was 
produced at five plants, three of which also 
produced masonry cement. Masonry cement 
shipments increased in both quantity and 
value. The average mill value of portland 
cement increased $1.17 per ton to $30.66 
and masonry cement increased $1.21 per 
ton to $37.25. 

Type I (general construction use) and 
Type II (moderately low heat and moderate 
degree of resistance to sulfate attack) com- 
prised 92% of the portland cement ship- 
ments; 7% was Type III (high-early- 
strength); and all others combined compris- 
ed 1%. 

Disposition of portland cement shipped by 
Indiana manufacturers was as follows: 66% 
to ready-mix companies; 17% to concrete 
product manufacturers for concrete blocks, 
concrete pipes, precast prestressed concrete, 
and other concrete products; 7% to building 
material dealers; 6% to highway contrac- 
tors; and the remaining, 4% to other con- 
tractors, government agencies, and miscel- 
laneous uses. 

Apparent consumption of portland ce- 
ment in Indiana during 1977 was 1,684,000 
tons, slightly less than the 1,700,000 tons 
consumed in 1976. Apparent consumption 
of masonry cement increased slightly from 
116,000 tons in 1976 to 122,000 tons in 1977. 


Late in the year, Lehigh Portland Cement 
Co., with a plant at Mitchell in Lawrence 
County, became a wholly owned subsidiary 
of Heidelburg Cement, a West Germany 
firm. 

Louisville Cement Co. completed a $23 
million expansion at its Speed plant in 
Clark County. The plant’s new kiln has a 
greater capacity than the three old kilns 
which it replaced, and it uses 30% less 
energy to produce a ton of cement. The 
firm’s Logansport plant in Cass County 
encountered an unusual and costly prob- 
lem, when loss of electrical power during a 
storm and failure of a backup generator to 
keep heated kilns revolving resulted in 
warpage of the steel shell on one of the 
kilns. 

Clays.—Indiana's production of clay was 
nearly the same as in 1976. Output totaled 
1,268,000 tons valued at $2,237,000, com- 
pared with 1,265,000 tons valued at $2,308,- 
000 in 1976. Common clay and shale accoun- 
ted for more than 9996 of the total output; 
the remainder was fire clay. Clay and shale 
were produced by 21 companies with 26 
mines in 17 counties. Five companies with 
six mines produced 56% of the State's clay: 
Louisville Cement Co. in Cass and Clark 
Counties; Hydraulic-Press Brick Co. in Mor- 
gan County; Lone Star Industries, Inc., in 
Putnam County; C & F Shale Co. in Clay 
County; and American Brick Co. in Lake 
County. 

Half of Indiana's clay was produced in 
two counties: Clay County with 350,000 tons 
valued at $512,000, and Morgan County 
with 286,000 tons valued at $430,000. To- 
gether, Clay and Morgan Counties account- 
ed for 50% of the total tonnage and 42% of 
the total value. Other important clay- 
producing counties included Clark, Lake, 
Lawrence, and Putnam. 

About 45% of all production was used in 
cement manufacturing, 36% in brick manu- 
facturing, 3% in sewer pipe, 2% in structur- 
al tile, and the remaining 14% in light- 
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weight aggregate, drain tile, flower pots and 
other pottery, ceramic tile, firebrick, and 
various other clay and shale products. 

General Shale Products Corp. began in- 
stallation of the firm’s patented coal-firing 
system at the Mooresville plant in Morgan 
County. The system, designed for brick 
tunnel kilns, is expected to be operational 
at the Indiana plant by June 1978. 

Local, State, and Federal air pollution 
control agencies took action against Ameri- 
can Brick Co.’s brick plant at Munster in 
Lake County. The common or “backmg” 
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brick made at the plant results in air 
particulate emissions during the kiln dry- 
ing process. The brickmaking operation 
dates from 1896 and employs 115 workers. 
Company officials vowed to fight the matter 
in court, contending that the pollution con- 
trol equipment suggested by air pollution 
control authorities are beyond the economic 
means of the company. 

A new firm, Yellow Banks Clay Co., 
began producing clay for the manufacture 
of pottery near Selvin in Warrick County. 


Table 4.—Indiana: Clays sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Y Fire clay Common clay Total! 
ear 
Quantity Value Quantity Value Quantity Value 

1018 ee ot ð y 243 2174 1,393 2,394 1.486 2,568 
1õ§%Ü ale mo ta ee 26 118 1,066 1,828 ,092 1,947 
IUD eb ci (V ĩͤ 8 16 1,092 1,945 1,094 1,961 
. K reum 2 21 1.263 2,288 1,265 2,308 
ô·Ü˙§—r⁵ðäðr⁰⁵ꝗ m m en E 1 1,266 2,216 1,268 2,287 


1Data may not add to totals shown because of independent rounding. 


3Includes a small amount of kaolin. 


Fluorspar.—National Briquet Corp. fa- 
bricated fluorspar briquets at its East Chi- 
cago plant in Lake County from fluorspar 
ore imported from foreign and domestic 
sources. The briquets are sold primarily to 
iron and steel producers. The plant has 
been in operation since 1971. 

Gypsum.—Crude gypsum production in- 
creased 8% in quantity and 12% in value 
over that of 1976. Output came from two 
underground mines near Shoals in Martin 
County, operated by National Gypsum Co. 
and United States Gypsum Co. Some raw 
gypsum was sold for use in the manufacture 
of cement. The remainder was calcined at 
plants adjacent to the mines. United States 
Gypsum Co. also calcined gypsum imported 
from Michigan by lake carrier at a plant 
near East Chicago in Lake County. Calcined 
gypsum production declined slightly. Most 
of the calcined gypsum was used in the 
manufacture of wallboard and sheathing for 
the building construction industry. 

Miles Laboratories, Inc., processed and 
marketed byproduct gypsum produced 
chemically in the manufacture of citric 
acid. Output and value of byproduct gypsum 
in 1977 increased sharply compared with 
the 1976 figures. 

United States Gypsum Co. announced 
plans for a 25% expansion of its wallboard 
production plant at Shoals. When comple- 


ted by August 1978, it is expected to be the 
largest such facility in the Nation. 
Lime.—Production at Indiana’s two lime 
plants decreased 2% in quantity and 10% in 
value. Marblehead Lime Co. produced 
quicklime at Buffington, Lake County, and 
Inland Steel Co. produced quicklime at its 
Indiana Harbor Works, also in Lake Coun- 
ty. The Buffington plant ranked third in the 
Nation in lime output, and the Inland Steel 
Co. plant ranked 10th. At both plants the 
lime is produced from limestone transport- 
ed from quarries in Michigan by lake 
freighters. Lime consumption in Indiana 
during 1977 totaled 1,865,000 tons, 6% less 
than in 1976. Indiana ranked fourth in lime 
consumption after Ohio, Pennsylvania, and 
Michigan. Most of the lime was used by the 
steel industry in steelmaking furnaces. 
Peat.—Peat sales totaled 51,000 tons val- 
ued at $759,000, compared with 1976 sales 
of 66,000 tons valued at $829,000. The aver- 
age value of all peat sold was $15.00 per ton, 
a $2.40 per ton increase over that of 1976. 
Eleven companies produced peat moss and 
reed e in nine counties: Allen, Fulton, 
Grant, Hamilton, Hancock, Marshall, St. 
Joseph, La Porte, and Wells. The largest 
producers were Millburn Peat Co., Inc., 
near La Porte in La Porte County and 
Organic Products Co. near Noblesville in 
Hamilton County. About two-thirds of the 
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peat was packaged, and the remainder was 
sold in bulk form. Most of the peat was used 
for soil conditioning and horticultural use. 
Indiana ranked fourth in peat output dur- 
ing 1977, after Michigan, Florida, and Illi- 
nois. 

The Iroquois Peat Moss, Inc., peat mine 
near Rensselaer in Jasper County was 
purchased by Michigan Peat, Inc., one of 
the largest producers of peat in the Nation. 
Michigan Peat, Inc., reopened the mine in 
1978. It had been idle since 1976. 

Perlite (Expanded).—Sales of expanded 
perlite totaled 19,757 tons valued at 
$1,828,000, increases of 31% in quantity and 
49% in value over the 1976 figures. Average 
value per ton jumped $11.25 to $92.53, a 
14% increase. Crude perlite was shipped to 
Indiana from mines in New Mexico for 
processing to expanded perlite at six plants 
by United States Gypsum Co. at its plants 
in Lake and Martin Counties, National 
Gypsum Co. in Martin County, Grefco, Inc., 
in Montgomery County, Chemrock Corp. in 
Tippecanoe County, and Johns-Manville 
Corp. in Madison County. This is the first 
year that expanded perlite production was 
reported in Madison County. The principal 
uses for perlite in Indiana were for plaster 
aggregate, filter aid, insulation, and acous- 
tic tile. 

Sand and Gravel.—Sand and gravel pro- 
duction in Indiana totaled 26,248,000 tons 
valued at $50,089,000, increases of 1% in 
quantity and 10% in value over 1976 fig- 
ures. The average unit value increased 15 
cents per ton to $1.91. Both construction 
sand and gravel and industrial sand were 
produced. 

Construction sand and gravel accounted 
for 99% of the total output and 98% of the 
total value of output. Of the 25.9 million 
tons of construction sand and gravel pro- 
duced, 51% or 13.2 million tons was gravel 
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valued at $26.8 million, and 49% or 12.7 
million tons was sand valued at $22.1 mil- 
lion. The average unit value of construction 
gravel was $2.04 per ton. Construction sand 
averaged $1.73 per ton. Compared with the 
1976 values, the average value of construc- 
tion gravel decreased 3 cents per ton and 
the average value of construction sand in- 
creased 29 cents per ton. 

Industrial sand totaled 341,000 tons and 
accounted for 1% of the total output and 
2% of the total value. The average unit 
value of industrial sand was $3.54 per ton, 
compared with $3.21 per ton in 1976. No 
industrial gravel was reported. | 

The principal uses for construction sand 
and gravel were as follows: 41% for concrete 
aggregate, 23% for asphaltic concrete and 
other bituminous mixtures, 1596 for road- 
base and coverings, 14% for fill, and 6% for 
concrete products. Most of the industrial 
sand was used in making moldings and as a 
furnace sand. 

Nationally, Indiana ranked 10th in the 
output of sand and gravel, accounting for 
nearly 3% of the 929,200,000 tons produced 
in the United States during 1977. 

Sand and gravel was mined at 201 loca- 
tions in 69 counties by 185 companies. 
Marion County was the leading producer 
with 2.5 million tons, followed by Hamilton 
with 1.5 million tons, Switzerland with 1.4 
million tons, and St. Joseph and Tippecanoe 
with 1.1 million tons each. Four mines 
produced 700,000 tons or more each; 8, 
between 400,000 and 700,000 tons each; 26, 
between 200,000 and 400,000 tons each; 55, 
between 100,000 and 200,000 tons each; 41, 
between 50,000 and 100,000 tons each; and 
67, less than 50,000 tons each, of which 43 
produced less than 25,000 tons each. West- 
ern Materials Co; Martin Marietta Corp., 
Central Div.; and American Aggregates 
Corp. were the leading producers. 


Table 5.—Indiana: Construction sand and gravel sold or used, by major use category 
(Thousand short tons and thousand dollars) 


Use 


Concrete aggregate (residen 
nonresidential, highways, bri bres, 


Concrete produces (cement c 
bricks, P 


1976 1977 
Quantity Value Quantity Value 
5 10,401 19,436 10,595 22,675 
8 2,401 4.256 1.504 8,145 
"A 5,376 10,148 5,883 11,641 
e 8,574 5,788 8,186 6,991 
ETE ,190 3,918 3,642 4,171 
pm 576 '808 496 851 
ES 25,518 44,348 25,907 48,881 


Data may not add to totals shown because of independent rounding. 
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Table 6.—Indiana: Sand and gravel sold or used by producers, 
by county 


(Thousand short tons and thousand dollars) 
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1976 1971 
Number 
Quantity Value of Quantity Value 
mines 
W W 8 244 431 
674 1,068 11 974 1,617 
* T 2 W 529 
188 830 2 W W 
823 518 2 219 555 
124 224 1 150 263 
W W 1 200 850 
W W 1 150 263 
414 600 7 663 1,142 
W W 4 888 578 
548 806 7 798 1.342 
742 1,433 4 604 1,201 
W W 1 150 263 
866 679 8 489 1,014 
1,522 8,163 5 1,490 3,591 
167 372 3 182 335 
521 1,028 4 448 816 
228 382 2 200 368 
196 1,012 6 741 1,197 
155 213 5 824 542 
497 1,228 4 148 1,883 
503 801 5 441 795 
2,891 4.373 7 2,474 5,088 
292 544 2 W W 
656 1,475 8 240 508 
48 19 2 W W 
943 1,531 8 702 1,841 
236 65 5 296 471 
W W 8 292 548 
5 15 1 5 11 
71 110 2 W W 
W W 8 158 255 
18 23 2 21 97 
1,018 1,457 8 1,145 1,907 
486 835 1 k Ler 
14 482 4 361 608 
204 871 8 92 151 
W W 1 1,425 2,550 
1,268 2,133 ` 1,092 ae 
501 904 5 477 900 
389 661 5 287 599 
W W 2 55 74 
1.044 2,479 5 595 1.322 
518 1,026 3 499 1,057 
7,611 12,792 33 5,941 10,587 
25,884 45,521 201 26,248 50,089 


W Withheld to avoid company proprietary data; included with “Other counties.” 


Includes Carroll, Dearborn, Fa Floyd, 


Franklin, 


Fulton, Greene, Harrison, Howard, Huntington, Jackson, 


yette, 
Jasper, Jay, Knox, Lake (1976), Ohio, Owen, Porter, Posey, Spencer (1976), Tipton, Vanderburgh, and Whitley. 
Mata may not add to totals shown because of independent rounding. 


Stone.—Stone production totaled 
26,985,000 tons valued at $73,196,000, a 
decrease of 5% in quantity but an increase 
of 1% in value. Seventy-one companies 
operated 121 quarries in 50 counties. Stone 
output in 1977 was as follows: Crushed and 
broken stone, 26,740,000 tons with a value 
of $61,392,000; dimension stone, 244,000 
tons with a value of $11,804,000; and marl, 
17,000 tons with a value of $26,000. The 
average value of crushed and broken stone 
increased 19 cents per ton to $2.30 per ton. 
The average value of dimension stone 
decreased 24 cents to $48.38 per ton. Marl 


decreased 11 cents per ton to an average 
value of $1.56 per ton. 

Indiana led the Nation in the output of 
dimension stone, most of which was dimen- 
sion limestone produced in Monroe and 
Lawrence Counties. Leading producers 
were Victor Oolitic Stone Co., Indiana Lime- 
stone Co., Inc., and B. G. Hoadley Quarries, 
Inc. A total of 17 companies produced di- 
mension stone at 20 limestone and dolomite 
quarries and 1 sandstone quarry. Output 
decreased 7% in quantity and 8% in value 
from that of 1976. 
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Table 7.—Indiana: Stone sold or used by producers, by use 
(Thousand short tons and thousand dollars unless otherwise specified) 


U 1976 1977 
= Quantity Value Quantity Value 
Dimension:! 

Rough archi 555 thousand cubic feet: EI ici 1,7 5 db 

Irregular-sha pe E EL E in 0 — 
Rough flagging ggg do 113 106 96 107 
%Gͤ MUR do 404 5,010 838 4,301 
Sawed stone do- 606 2, 864 476 2,402 
House stone veneerrs 22- 22222 2- do 425 1,019 340 921 
Other uses do____ 243 165 185 111 
Total? o cunc c thousand short tons. _ 263 12,787 244 11,804 

Crushed and broken:* 

Bituminous aggregatekekkkeekeee 2,637 5,960 2,592 6,066 
Concrete tg eg RPM pes 3,789 8,340 8,832 9,331 
roadbase stone _________________ 2l2l2l2- 4,957 10,820 4,779 10,907 
aggregate 2,145 4,668 1,518 8,645 
Surface treatment aggregattté;qUnß- „ 1,877 4,106 961 2,447 
a ee eae 5,004 10,300 6,662 15,506 
tural li ah a ß . 8,324 7,231 2,090 4,908 
Cement manufacture ________________________ 3,161 4,012 8,159 5,019 
Railroad ballast |... ~_________________ ee 379 132 248 485 
ran vag and jetty stone __________________________- 294 842 801 903 
dioxide removal W W 69 181 
Fluxstoné. clem Rache cem EM P 19 48 W W 
Soil conditioneer ss. W W 18 83 
/ ⁵⁰ A ³]• q ³·¹ 600 2,366 517 1,965 
Total ru s ße e TEES CAT 28,187 59,418 26,740 61,392 
Grand total? _._.___________________ 28,450 72,205 26,985 73,196 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 


1Includes limestone and sandstone. 
*Includes stone used for rubble, dressed 


flagging, dressed construction stone, and other rough stone. 


Data may not add to totals shown because of independent rounding. 


“Includes limestone and marl. 


5Includes stone used for glass manufacture, mineral food, filter stone, asphalt filler, fill, mine dusting, unspecified uses, 


and uses indicated by symbol W. 


Crushed and broken stone was preduced 
by 53 companies at 95 quarries. Output 
decreased 5% in quantity and increased 3% 
in value. Leading producers were Mulzer 
Crushed Stone Co., France Stone Co., Ralph 
Rogers & Co., Inc., and Irving Bros. Gravel 
Co., Inc. Among the States, Indiana ranked 
16th in the output of crushed stone, ac- 
counting for nearly 3% of the national 
output. 

Crawford County was the State's leading 
producer of crushed limestone with 2.8 mil- 
lion tons, followed by Clark County with 2.7 
million tons, Putnam County with 2.6 mil- 
lion tons, and Allen County with 2.2 million 
tons. Lawrence, Hamilton, Crawford, and 
Cass Counties produced more than 1 million 
tons each. Together these seven coun- 
ties accounted for 14.4 million tons, or 54% 
of Indiana's 1977 output of crushed lime- 
stone. 

Marl was produced by seven companies at 
nine pits in Elkhart, Lagrange, Noble, and 
Steuben Counties. Output decreased 31% in 
quantity and 35% in value. 

Three of Indiana's 121 quarries had an 
output exceeding 900,000 tons each; 9, be- 
tween 500,000 and 900,000 tons each; 60, 


between 100,000 and 500,000 tons each; and 
49, less than 100,000 tons each, of which 32 
produced less than 25,000 tons each. 

Principal uses for Indiana's stone output 
were as follows: 6196 of total stone tonnage 
for roadbase and paving materials; 1496 for 
concrete aggregate; 12% for concrete manu- 
facture; 8% for agricultural purposes; 1% 
for riprap and jetty stone; 1% for railroad 
ballast; and 3% for rough and dressed 
architectural dimension stone and miscella- 
neous chemical and industrial uses. About 
92% of the stone was transported by truck, 
6% by water, and 2% by railroad. 

A new chemical use for limestone pro- 
duced in Indiana began when Indianapolis 
Power and Light Co. commenced stockpiling 
limestone at its coal-burning powerplant 
near Petersburg. The stone was quarried by 
Western Materials Co., a division of Medusa 
Corp. at Orleans and transported to Pe- 
tersburg by truck. It will be used in a 
scrubber, expected to be operational by mid- 
1978, to control sulfur emissions from coal- 
burning boilers. 

Erie Stone, Inc., commenced deepening 
its quarry in Huntington County. In recent 
years, a number of stone producers have 
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chosen to deepen their quarries rather than 
obtain land to open new quarries. The trend 
toward deepening quarries results in fewer 
new quarries being opened and may be in 
response to the increased capital costs in- 
curred by quarry operations opened in re- 
cent years. Where it is impossible to deepen 


a quarry, some firms are considering con- 


verting their operations to underground 
mines to gain access to stone reserves and to 
avoid a costly move to a new quarry 
location. 
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The major stockholder in Indiana Lime- 
Stone Co., one of the State's largest dimen- 
sion stone producers, granted an option to 
an unnamed party to buy his stock in the 
company for $9 per share. There are 566,000 
shares of stock in the company, of which the 
major stockholder owns 70%. 

Sulfur.—Sulfur was recovered from crude 
petroleum at refineries operated by Ameri- 
can Oil Co. and Energy Cooperative, Inc., in 
Lake County. Sales decreased 696 in quanti- 
ty and 896 in value. 


Table 8.—Indiana: Crushed limestone sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


County 1976 1977 
Quantity Value Quantity Value 

C00lͥõͥͥͥͥiſõĩͥ haaa 1,818 8,767 2,182 5,185 
OT TEN a yd ĩð v ee E 1,026 ,668 1,082 1,918 
Clark dene a AAA eee a 2,170 4,971 2,112 5,254 
CO o cn nones ß y 8 2,914 5,674 6,408 
Hanilon- c2 ʒ E I E E 1,278 2,970 1316 3825 
Harrison _______________--_____-_____--_-_------ 542 1,170 859 
LARES o 220 cd ...... 6 E LL AES E CE — 25 114 
LAaWIODOR. lcm ·˙¹Ä—.; ͤ v ee oa 1,991 8,778 1,619 8,474 
eee sa EE SIR TAS SI 1 5% 1285 
f E S AE R ERA 390 850 320 760 
Puthani- d cree ee nee e are xi 2,152 5,808 2,688 6,184 
%%%) A dy ds m dE m Sa " 1 
Sullivan _____________________________________ 21 102 12 56 
Switzerland |... 22222 Lc Le W 186 140 
all 0 x eS 215 W W W 
Di, ec —^—————————— 222 618 576 
|i Beer Mu PR --—-———————ÓÀ— 809 7 821 819 
CõÜ˙²Ü4m ⁵⅛² mt w i ec seri re 11.289 25,756 10,415 25,061 

Total no mre cue au ³ dA 8 28,163 59,878 26,724 61,866 


W Withheld to avoid disclosing company proprietary data; included in Undistributed. 
includa ER Bartholomew, B al BFP, nc Delaware; Grant, 1 garger, Jennings, an 
— — Wabesh. abash, and Wells. n R 2 


Table 9.— Indiana: Crushed calcareous 


marl sold or used by producers 
Number 
Year of Short —— Value 
producers 
1972 10 41,241 $48,981 
1974 |. Llc 10 48,602 62,215 
1975. 9 28,378 40,845 
1976 7 28,972 39,973 
T7171 co 7 16,581 901 


METALS lines of 150 pots each, is capable of produc- 
ing 290,000 tons annually of aluminum 
from aluminum oxide or alumina. Alumina 
was supplied to the Warrick smelter via 
river barge from Alcoa plants at Mobile, 
Ala., Point Comfort, Tex., and Clarendon 


Parish, Jamaica. 


Aluminum.—The Aluminum Company of 
America (Alcoa) produced aluminum ingots 
and thin-gage aluminum sheet at its smel- 
ter and fabricating plant in Warrick County 
near Evansville. The smelter, with 6 pot- 
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Aluminum ingot production decreased 
about 2396 in quantity and 10% in value in 
1977 because severe cold weather in Janu- 
ary knocked out part of the company's 
electric powerplant and forced shutdown of 
three of the six potlines and a layoff of 190 
workers. The first potline did not resume 
production until March. The second potline 
was restarted in June, and half of the third 
potline was restarted during the fall. Con- 
tinued electric supply problems kept the 
other half of the third potline shut down 
during the remainder of the year. Alumi- 
num scrap and cans recycling totaled 48.2 
million pounds during 1977, up 1.2 million 
pounds from that of 1976. 

Employment at the plant reached an 
alltime high of 3,452 persons during De- 
cember, an increase of 177 during the year. 
A new 3-year labor agreement went into 
effect at the end of May, bringing the 
average employee wage up to about $17,000 
per year. 

Apex International Alloys, Inc., 
announced plans to spend $5.5 million to 
convert a plant site near Bicknell in Knox 
County to an aluminum dross processing 
plant to recover aluminum metal. The plant 
is expected to employ 93 persons and be in 
operation early in 1978. 

Pig Iron and Steel.—Pig iron production 
was 16,490,000 tons in 1977, a decrease of 
49,000 tons, or 5%. Indiana continued to 
rank second in the Nation in pig iron 
production, after Pennsylvania. Pig iron 
shipments totaled 16,585,000 tons valued at 
about $3 billion; 1976 shipments were 
17,461,000 tons. Pig iron was produced in 
blast furnaces: 18 were in operation at the 
end of January, 22 (maximum for the year) 
at the end of April, and 21 at the end of 
December. 

Inland Steel Co. United States Steel 
Corp., and Youngstown Sheet & Tube Co. 
each produced pig iron and steel in Lake 
County, and Bethlehem Steel Corp. pro- 
duced pig iron and steel in Porter County. 

Steel preduction reported by the Ameri- 
can Iron and Steel Institute was 21,470,000 
tons, 3% or 708,000 tons less than Indiana's 
1976 output of 22,178,000 tons. Indiana 
ranked second in steel production, following 
Pennsylvania. Steel was produced in basic 
oxygen furnace shops by each of the four 
primary preducers and in open-hearth furn- 
aces by Inland Steel Co. and Youngstown 
Sheet & Tube Co. Steel was also produced 
from scrap in electric furnaces. 

Inland Steel Co. placed a new precipitator 
system in operation to control dust emis- 


215 


sions at its No. 4 A.C. station — a coal- 
burning powerplant. The system increased 
the dust cleaning efficiency from the previ- 
ous capability of 85% to more than 99%. 
The firm's expenditures for air and water 
pollution equipment totaled $46.1 million in 
1977, bringing the 1978-77 investment to 
$153.1 million. Annual operating and main- 
tenance costs for pollution control increased 
18%, totaling $24.6 million compared with 
$20.9 million in 1976. The opening of a new 
coal mine in Illinois during 1978 will bring 
Inland Steel Co. closer to its goal of self- 
sufficiency in required raw materials for its 
Indiana plant. During 1977, the firm acquir- 
ed 88% of its iron ore from mines wholly 
owned or partly owned by subsidiary firms, 
as well as 74% of its metallurgical coal 
needs and all of its limestone requirements. 
About 67% of the iron ore and limestone 
shipped to the Indiana Harbor Works was 
carried by Inland’s fleet of six bulk vessels. 
About 51% of the 1977 coal requirements 
were transported in the firm’s own rail 
hopper cars. An additional 300 cars were 
acquired in 1977 to service the new coal 
mine in Illinois at McLeansboro. 

Bethlehem Steel Corp. started up a new 
110-inch plate mill at its Burns Harbor 
Works early in 1978. This mill, combined 
with the existing 160-inch mill, provides 
Burns Harbor with the largest plate capaci- 
ty of any steel plant in the country. Con- 
Struction of a third 300-ton-capacity basic 
oxygen furnace neared completion. The $17 
million system was expected to be opera- 
tional during the first quarter of 1978. 
During July 1977, the plant set a North 
American blast furnace production record 
when furnace D produced 194,631 net tons, 
averaging 6,278 tons per day. Another in- 
dustry record was set by the plant during 
October when the twin-strand casting 
machine produced 131,061 tons of slabs. 
Continuous casting converts molten steel 
directly into slabs, eliminating several time- 
consuming steps required by the traditional 
steel-to-ingot-to-slab method. 

U.S. Steel Corp. completed rehabilitation 
of the coke battery and initiated operation 
of a facility for the preduction of one-side- 
electrogalvanized sheet at its Gary Works. 
The new product was developed by U.S. 
Steel research for use primarily on exterior 
automotive body panels. 

In September, Youngstown Sheet & Tube 
Co. announced the adoption of a plan to 
concentrate a major portion of its steel 
production at its Indiana Harbor Works and 
the discontinuance of production of certain 
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steel products in the Youngstown, Ohio, 
area. The plan also would entail a move of 
company headquarters from Youngstown to 
Chicago. A merger of the parent firm, Lykes 
Corp., with the LTV Corp. was announced 
early in November. By mid-October, 
Youngstown Sheet & Tube Co. was midway 
through a rebuilding program for 21 an- 
nealing furnaces at the Indiana plant. The 
new direct-line furnaces are expected to 
increase productivity of the units by 20% 
and reduce the amount of fuel required 
during the heat-treating process by about 
30%. The rebuilding takes about 45 days at 
a cost of $100,000 per furnace. 

Slag Iron and Steel.—Slag sold or used by 
Indiana processors totaled 3,665,000 tons 
valued at $7,886,000. Iron slag produced in 
blast furnaces comprised 3,421,000 tons, or 
93% of the total tonnage, and $7,472,000, or 
95% of the total value. The remainder was 
steel slag produced in steelmaking furnaces. 

The principal uses for the slag were as 
follows: 37%, roadbase; 20%, railroad bal- 
last; 9%, fill; 7%, asphaltic concrete and 
other bituminous mixtures; 6%, concrete 
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aggregate; and 21%, expanded iron slag as 
lightweight concrete aggregate, as mineral 
wool, for concrete manufacture, and for 
other applications. 

Other Metals.—Federated Metals, a sub- 
sidiary of ASARCO Incorporated expanded 
its plant at Whiting with the relocation of 
zinc anode and copper anode manufacturing 
lines from plants in Texas and New Jersey. 
The plant already is a major producer of 
brass, tin, and tin-lead anodes. Anodes are 
used in metal-plating processes. 

USS Lead Refinery, Inc., a division of UV 
Industries, Inc., recovered antimonial lead 
and lead alloying elements at its secondary 
refinery in Lake County. 

M. K. Metals, a processor of scrap metals, 
began operations at Atwood in Kosciusko 
County. The firm uses a new process to 
reclaim and upgrade nonferrous metals 
such as copper and other products, that are 
difficult to process by traditional methods. 
The product is a metal pellet suitable for 
remelting by metal-smelting firms. 


ace Liaison Officer, Bureau of Mines, Bloomington, 


Table 10.—Principal producers 
Commodity and company Address Type of activity County 
Abrasive Stone: Hindostan Whetstone Co Box 432 and plant ; 
Bedford, IN 47421 pci E een 
Cement: 
Lehigh Portland Cement Co.! 718 Hamilton St. Plant Lawrence 
Allentown, PA 18105 
Lone Star Industries, Inc. ?_____ __ ied Greenwich P „ oats ees Ss Putnam. 
nwi 
Louisville Cement Co.* ? |... |... 95 South 2nd St e ETE Cass and Clark. 
ay 
United States Steel Corn 600 Gran EMEN. RU Lake. 
cis Pise. PA 15230 
ys: 
American Brick Coo e West Fullerton Pit, plant Do 
ve. 
Chicago, IL 60635 
C&FShaleCo 0o ......-- 203 South Walnut St. 3 Clay. 
Brazil, IN 47834 
General Shale Products Corn 86 Lon cdi esce C. Morgan. 
Mooresville, IN 46158 
Hydraulic-Prees Brick Co 705 Olive St. xc c Md nocet E Do 
i ome is, MO 63101 
Log Cabin Coal Co . Topot St. Pila —— Clay. 
Padi "IN 47 
N tional Gypsum Co. 825 Delaware A Unde d Martin 
ational Gypsum Co. ve. mine : 
Buffalo, NY 14202 and plant 
United States Gypsum Co. 101 South Wacker Dr. 0 eh Do. 
Chicago, IL 60606 
Tani Steel CO0o0o -----——- 3210 Watling St. Plant Lake. 
East „IN 46312 
Marblehead Lime o "oven West ashington c nen eee ee Do. 
t. 
Chicago, IL 60606 


See footnotes at end of table. 
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Table 10.—Principal producers —Continued 


Commodity and company 


Glacier Peat Moss Corr 
Herb F Peat Moss and 

Black 
Kenton Buesching Peat Moss & Black 


Aluminum pany rica __. 


Address 


Route 2 

Warren, IN 46792 
8360 South 450 East 
Jonesboro, IN 46938 
9912 Valentine Rd. 
Fort W IN 


Drawer 150 
Greenville, OH 45331 
Box 


Cedar Rapids, IA 52406 
150 


Box 150, 
600 Morland Dr. 
Lafayette, IN 47901 


Newb IN 47580 _ 


2230 lis Blvd. 

Whiting, IN 16394 

"e South Arlington 
ve. 

Beech Grove, IN 46107 


5300 Kennedy Ave. 
East Chicago, IN 46312 


Marion, IN 46952 

Box 248 

Tell City, IN 47586 

Box 849 

Bloomington, IN 47401 

200 East Randolph Dr. 
i IL, 60601 


5600 Edionapelis Blvd. 
East Chicago, IN 46312 


Type of activity 
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Digitized by Google 


The Mineral Industry of Iowa 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of Iowa for 


collecting information on all minerals. 


By Waldemar M. Dressel: and Raymond R. Anderson? 


The value of Iowa mineral production 
exceeded one-quarter of a billion dollars, an 
increase of 10% over 1976. This is the 10th 
consecutive year that the value of mineral 
production has reached a new high. 

Cement is the leading mineral commodity 
in terms of value and accounts for 44% of 
the total. Other commodities, in order of 
importance, are stone, sand and gravel, 
gypsum, and coal. Lime and peat are also 
produced in the State and some perlite from 
outside the State is expanded at lowa 
plants. 


Cement production increased 9%; gyp- 
sum, 7%; and sand and gravel, 9%. Clay 
and stone production declined 1396 and 4% 
respectively. 

Nonmetallic minerals accounted for 97% 
of the total mineral output of the State. 
Portland and masonry cement accounted 
for 44% of the mineral production value. 
The remainder of the value was distributed 
as follows: Stone, 32%; sand and gravel, 
14%; gypsum, 4%; and clays, 1%. Lime, 
peat, and gem stones accounted for the 
remainder. 


Table 1.—Mineral production in Iowa! 


1976 1977 
Mineral Quantity (rends) Quantity — (sende 
Cement: 

e c en M thousand short tons 76 $4,143 86 $6,052 
Portland ois os a ee do... 2, 86,107 2,645 90,983 
ͤ T8 do- 1.017 2.245 883 2,461 
(bituminous) ))) do... 616 8,851 518 6,518 
SUERTE ĩͤ V sa NA 1 NA 1 
Gyp aum thousand short tons. 1,486 8,288 1,598 10,085 
Sand and gravoaddddd . do 15,206 26,277 16,600 88,290 
T pP PEU ADT ⁰y w RS 80,272 75,921 29,183 76,964 

Combined value of lime, peat, sand and gravel (industrial), 
and stone (dimension) LLL ~~ - XX 4,694 XX 4,504 
CCT aed aaa A aan te XX 216,027 XX 238,208 
Total 1967 constant dollars „ XX 110,887 XX P117,579 


PPreliminary. NA Not available. 


XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
7Excludes industrial sand and gravel; value included with “Combined value" figure. 
3Excludes dimension stone; value included with Combined value” figure. 
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Table 2.— Value of mineral production in Iowa, by county! 


(Thousands) 
Minerals produced in 1977 
County 1976 in order of value 

Adair --------------- W W _ Stone. 
Adams W W Do. 
3 FFF $2 1 8 one: € and iy 

ppanoose ___________-_ i ne, clays, sand and gravel. 
Audubon _______-_---~- ae W | Sand and gravel. 
Benton 1.1 W _ Stone, sand and gravel. 
Black Ha wa. W W Do. 

(6 eee cus 569 872 Sand and gravel. 
Bremer W W Stone, sand and gravel. 
Buchanan W W Do. 

Buena Vista aa W 281 Sand and gravel. 
Butle rn 309 W Stone, sand and gravel. 
houn___~_._~ ~~ ---- — 71 Sand and gravel. 
Carroll 504 400 Do. 
HOD eh es Nokes ERN W W Stone. 
PRORA UPPER W W Stone, sand and pe 
Cerro Gordo W W Cement. stone, clays, sand and gravel. 
Cherokee 652 721 Sand and gravel. 
Chickasaw g 342 W Stone, sand and gravel. 
Clare W 429 tone. 
Clay — ee Be es 160 W Sand and gravel. 
r 1,834 2,763 Sand and gravel, stone 
Clinton —------------- 2,204 2,142 Stone, sand and gravel 
Crawford W W Sand and gravel. 
Dallas W 671 Sand and gravel, clays. 
Davis. - - ------------- W W Stone, sand and gravel. 
DecatuurFſrl!:!U W 656 Stone. 
Delaware W W Stone, sand and gravel. 
Des Moines W W Gypsum, stone, sand and gravel. 
Dickinson _ -- - -- - - - --— 338 359 Sand and gravel. 
Dubuque ------------- W W Stone, sand and gravel. 
Emmett 229 320 Sand and gravel. 
Fay ett 1.376 1.246 Stone, sand and gravel. 
Floyd- .—— he W W Stone, sand and gravel, clays. 
Franklins W W Do. 
Fremont 22-2 -- W W Stone, sand and gravel. 
Greene W 463 Sand and gravel. 
Grund: 50 27 Do. 
Guthrie W 26 Do. 
Hamiltoͤnnn W W Stone, sand and gravel. 
Hancock W W Sand and gravel, stone. 
Hardin 3,353 4,336 Stone, sand and gravel. 
Harrisoenn --- W W Do. 
Henri E W W Do. 
o wart 416 374 Do. 
Humboldt W W Do. 
Idi -— 8 44 69 Sand and gravel. 
„ C uates W — 
Jackson W W Stone, sand and gravel. 
Jasper --------------- W W Sand and gravel, stone. 
Jefferson --—---------- W W Stone. 
Johnson... „ W W _ Stone, sand and gravel. 
Jones 1.374 1,832 Do. 
Keok uk W W Stone. 
Kossuth ~- —- ----------—- 84 114 Sand and gravel. 
leg. oe cr 8 W W Stone, sand and gravel. 
Linn 2... ---.------- 3,820 4,778 Stone, sand and gravel, peat. 
Louisa eer W W Stone. 
Lucas -------------—- W 24 Do. 
S Ae EE E EA hs ale 13 48 Sand and gravel. 
FFF W W _ Stone, clays. 
Mahaska __________-_~- W W Sand and gravel, stone. 
Marion W W Stone, sand and gravel, gypsum. 
Marshall!VVblMW W W Stone, sand and gravel. 
III eS W W | Stone. 
Mitchell... ........- W W Stone, sand and gravel. 
Monona ______________ 445 W Sand and gravel. 
Monroee W W Stone, sand and gravel. 
Montgomery |... .....-- W W tone. 
Muscatine - - - - ---- --- W W Stone, sand and gravel. 
O'Brie ns d W 139 Sand and gravel. 
li c nec W 368 : 
C77. eae IS MEO W W Stone, sand and gravel. 
Palo Alto 348 324 Sand and gravel. 
Plymouth 961 2,139 Do. 
ocahon tas W W Stone, sand and gravel. 
FI! ees W W Cement, sand and gravel, clays. 
Pottawattamie. W W Stone, sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Iowa, by county! —Continued 


(Thousands) 
County 1976 1977 Minera e une 

Poweshiek |... W W Stone. 

BEC ES cee age oe Se Oe $645 $907 Sand and gravel. 
Seot enun a es 25,187 80,948 Cement, Mons. lime, clays, sand and gravel. 
Shelby ______________ W W Sand and gravel. 
Sioux... LLL cll. 1,257 1,362 Do. 
Story- - -----------—-— W W Sand and gravel, stone, clays. 
Tam 22 W W _ Stone, sand and gravel. 
Taylor,; -_- W 6 Stone. 
Union W W Do. 
Van Buren W W Stone, sand and gravel. 
Wapello W W Sand and gravel, S CRY 
Warren W W = Sand and gravel. 
Washingtoůon W W Stone. 
Webster W W Gypsum, stone, sand and gravel, clays. 
Winnebago ~- ---------- W W Sand and gravel, peat. 
Winneshiek.. ...--.---—- W 1,289 Stone, sand and gravel. 
Woodbury.. ----------- 233 W Sand and gravel, clays. 
S/ ( 6 W W Stone, sand and gravel, peat. 
Wrighnßt . 405 602 Sand and gravel. 
Undistributed? . 165,637 116,632 

Total?____________ 216,027 238,208 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
ld and Wayne Counties are not listed because no production was reported. 
. some gem stones, sand and gravel, and coal that cannot be assigned to specific counties, and values indicated 


by sym 
Bata may not add to totals shown because of independent rounding. 
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Figure 1. Value of cenient, stone, and total value of mineral production in Iowa. 
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Energy.—The Iowa Coal Research Project 
continued throughout 1977. This project 
included a demonstration mine to show that 
Iowa coal could be mined and the land could 
be reclaimed in an economically sound and 
environmentally acceptable manner. The 
project also included the construction and 
operation of a 70-ton-per-hour coal washing 
facility at Ames designed to demonstrate 
the improvements that could be achieved by 
washing Iowa coal. 

Several other interesting research papers 
relating to coal mining in lowa were 
published.? One of these related to revege- 
tation of stripped areas, and another relat- 
ed to the vertebrate inhabitants (excluding 
fish) of the area of southeast Iowa con- 
taining strippable coal reserves. 

Environment.—A waste recovery system 
to separate garbage and recover energy 
from the refuse continued operation at a 
deficit in 1977. The plant was being 
improved. 

Recycling of asphalt was being accom- 
plished in Kossuth County where a 300-ton- 
per-day plant breaks down old asphalt, 
heats it without burning, and mixes virgin 
asphalt with old asphalt. The plant is 
equipped with wet scrubbers for pollution 
control. 

The staffs of four commissions making up 
the Iowa Department of Environmental 
Quality were merged for greater 
efficiencies. The Air Quality and Solid 
. Waste Disposal groups were merged into a 
new unit — Air and Land Quality Div. 
Chemical Technology and Water Pollution 
were merged into the Chemical and Water 
Quality Div. 

A compilation of maps of underground 
and surface coal mines in eight Iowa coun- 
ties was published.” This should be useful 
for many potential users such as construc- 
tion engineers, geologists, environmental- 
ists, planning agencies, etc. 

Iowa Limestone Producers Association 
continued its Quarry Beautification Pro- 
gram. B. L. Anderson won this sweepstake 
award. Other award winners included Al- 
pha Crushed Stone for the screening, stock- 
pile, and yard and shop improvements; 
Dubuque Stone Products for office and 
scalehouse beautification; B. L. Anderson 
for entrance improvement and Kaser Corp. 
for overburden and reclamation improve- 
ments. 

Exploration, Geologic Studies, 
Mapping.—Coal reserves were described 
briefly in an article published in Coal Age.* 
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Iowa coal reserves are estimated at from 10 
to 20 billion tons. Ten beds with reserves 
exceeding 6 billion tons were described. 

The Department of Interiors Geological 
Survey, in conjunction with the Iowa Geo- 
logical Survey, has a topographic mapping 
program underway and is attempting to 
cover the entire State with modern 7-1/2- 
minute quadrangle mapping. These maps 
will be especially useful in the mine land 
reclamation studies. 

An intensive coal exploration program 
was conducted by the Iowa Geological Sur- 
vey to obtain data that would encourage 
industry to look to Iowa as a potential area 
for coal production expansion. The coal 
reserve base has been expanded. 

The Highway Div. of the Iowa Depart- 
ment of Transportation funded a graduate 
study of the economic potential of the Sper- 
gen Formation, Lower Mississippian, in 
southeastern Iowa. The study was being 
done by B. L. Milne, University of Iowa, 
with technical assistance from the Iowa 
Geological Survey. This study was sched- 
uled for completion in 1978. 

Safety.—Nonmetal mines operated with 
no fatal accidents during 1977. One fatal 
accident occurred in an underground coal 
mine. 

Portland Cement Association safety 
awards were presented to Martin Marietta 
Aggregates, at Buffalo, A. J. Poirier, plant 
manager, for 15 years with no disabling 
injuries, and Northwestern States Portland 
Cement, Mason City, D. N. Erdenberger, 
operations manager, for 8 years with no 
disabling injuries. 

National Crushed Stone Association safe- 
ty awards were earned by Martin Marietta 
Aggregates and Kaser Corp. for the follow- 
ing operations: Martin Marietta Aggre- 
gates Cedar Rapids, Earlham, and Mar- 
shalltown quarries; Kaser Corp.'s Eddyville, 
Glenwood, Greensburg, Harper, Meadiapo- 
lis, New Sharon, and Stennet quarries; New 
Harvey and Tracy sand pits; Durham pellet- 
izing plant; and Oskaloosa mine and mill. 

Climax Molybdenum commissioned a new 
$40 million roasting facility at Fort Madi- 
son. 

The Iowa Department of Transportation 
program to certify testing technicians for 
aggregate testing was described in the May 
1977 issue of Rural and Urban Roads.* This 
program enabled the producers of lime- 
stone to better control the product and 
reduce the cost of highway department 
inspections. 
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Employment.—Approximately 2,300 per- 
sons were employed in the coal and noncoal 
mining industry in 1977. This figure does 
not include the 7,600 persons employed in 
the manufacture of nonmetallic mineral 
products such as cement, lime, gypsum 
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products, brick and tile, ready-mix concrete, 
and concrete products. Also not included 
are 8,000 persons employed in the primary 
metal industry at smelters, ferrous and 
nonferrous foundries, and rolling, drawing, 
and extruding operations. 


Table 3.—Indicators of Iowa business activity 


Employment and labor force, annual average: 


otal civilian labor for rere 
Unemploymenniinttuvlnl 


Employment (nonagricultural): 
Manuf 


Transportation Ed ublic utilities 
Wholesale and retail trade 


ce, insurance, real estate 


«rü ⅛ ͤ ß 8 
Governmentt᷑lt ee 


Total nonagricultural employment 


Personal income: 
Total 


Construction activity: 


Number of private and public residential units authorized 

Value of nonresidential construction 

Value of State road contract ward 

wee of portland and masonry cement to and within the 
te 


Mineral production value: 


Total crude mineral value _______...._____--_-_ 
Value per capita, resident population. . - - --------- 


Value per square mile 


PPreliminary. 


een eta eee 


Change, 
1976 1977 percent 
ee ee thousands 1,337.0 1,385.0 +3.6 
eit EA E Oni 2 53.0 56.0 +5.7 
92777270. ee do... 2.5 2.8 -8.0 
F do 234.0 242.3 +3.5 
RiP cate gna oss do- 53.0 53.9 +1.7 
F do- 53.8 54.5 +1.3 
3 EP do- 265.2 271.2 +2.3 
FF do... 49.9 51.7 +3.6 
7 do- 181.7 187.2 +3.0 
3730 do- 197.0 203.2 +3.1 
3 do 1.037. 1 1,066.3 +28 
PR millions... $17,738 $19,802 4- 11.6 
JV $6,172 $6,878 +11.4 
ARE een alse CREME NS 19,448 20,591 +59 
3 millions 3268.1 $261.9 -2.3 
. do- $159.5 $177.0 +11.0 
— thousand short tons 1,832 1,791 -2.2 
3 millions 3216.0 3238.2 4- 10.8 
EPOR ea etna $75 $83 +10.7 
ie Ss a aes ere $3,838 $4,232 +10.3 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Portland cement shipments in- 
creased 8% in quantity and 15% in value 
over that of 1976. Ready-mix companies 
accounted for the largest percentage in- 
crease (15%) over that of 1976. Highway 
construction use accounted for 2% more 
than in 1976. 

Most of Iowa cement production is used in 
Iowa. Disposition of portland cement 
shipped by Iowa manufacturers was as fol- 
lows: Ready-mix concrete, 67%; concrete 
products, 20%; highway construction, 7%; 
building material dealers, 5%; and other 
customers, 1%. 

Five companies operated a total of 18 
kilns at 3 wet-process and 2 dry-process 
plants. Production amounted to 80% of the 


rated capacity. 

Masonry cement was produced by North- 
western States Portland Cement Co., Mar- 
quette Cement Manufacturing Co., and 
Martin Marietta Corp. A 13% increase in 
quantity and a 22% increase in value was 
achieved over that of 1976. The average 
value of masonry cement increased to 
$58.74 per ton. 

Martin Marietta announced preliminary 
plans for a new and larger dry-process 
cement plant to replace the existing 
910,000-ton-per-year wet-process facility in 
Buffalo. Two engineering firms were se- 
lected to perform parallel studies that will 
determine the size and cost of the proposed 
plant. 

Lehigh Portland Cement Co. announced a 
modernization and expansion program at 
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the Mason City plant. The construction of a 
13- by 184-foot kiln with preheater would 
allow for the retirement of six old kilns with 
a capacity of 365,000 tons per year. Total 
plant production would be increased ap- 
proximately 20% to 750,000 tons per year. 

Northwestern States Portland Cement 
Co. with 300 employees completed construc- 
tion of a 500-foot kiln in 1976. This kiln has 
a production capacity of 850 tons per hour. 
Northwestern’s total production capacity is 
more than 1 million tons per year. 

Clay and Shale.—Clay and shale were 
produced by all 11 companies operating 15 
mines in 12 counties. The three largest 
companies produced 62% of the total clay 
output; 4 companies accounted for 32% of 
the total; and the 5 smallest companies 
accounted for the remaining 6%. Thirty- 
eight percent of the clay was produced in 
Cerro Gordo County. 

Cement companies utilized 43% of the 
clay production, 8% was used in the manu- 
facture of drain tile and the remainder for 
brick, flue lining, roof tile, and expanded 
aggregate for concrete production. 

Clay drain tile production was down ap- 
proximately 52% from that of 1976 re- 
flecting strong competition from the plastic 
pipe industry. 

Gypsum.—United States Gypsum Co, 
National Gypsum Co., Georgia Pacific 
Corp., Jim Walter Corp., and Kaser Con- 
struction Co. produced 1.6 million tons of 
gypsum from mines in Des Moines and 
Webster Counties. Gypsum production was 
up 7% over that of 1976 as record produc- 
tion was achieved for the second year. 

United States Gypsum operated an un- 
derground mine near Sperry in Des Moines 
County and a surface mine at Fort Dodge in 
Webster County. Jim Walter Corp. (Celotex 
Corp.), Georgia-Pacific, and National Gyp- 
sum also operate open pit mines in Fort 
Dodge. Each of the above named companies 
operated calcining facilities and wallboard 
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plants near the mine site. Kaser Construc- 
tion Co. produced gypsum at Harvey in 
Marion County from a dual product 
gypsum-limestone mine. Much of the pro- 
duction from Kaser is mixed with ground 
limestone and pelletized for use as soil 
conditioner. 

Lime.—Quicklime and hydrated lime out- 
put remained virtually unchanged although 
there was a 5% increase in value. Linwood 
Stone Products Co., in Scott County, re- 
mained the State's sole producer of quick- 
lime and hydrated lime. 

Peat.—Three companies reported either 
moss or reed sedge peat production in Linn, 
Winnebago, and Worth Counties. Most of 
the peat was sold in bulk for general soil 
improvement. The average value of the peat 
produced was $7.70 per cubic yard. 

Perlite.—National Gypsum Co. and 
United States Gypsum Co. continued to 
operate perlite expansion facilities at their 
Fort Dodge gypsum calcining plants in Web- 
ster County. The perlite is mined elsewhere 
and shipped to Iowa for processing. All of 
the expanded perlite was used for plaster 
aggregate. 

Sand and Gravel.—Sand and gravel pro- 
duction increased 9% to 16.6 million tons. 
This was made up as 53% sand and 47% 
gravel. Concrete aggregate continued to be 
the principal use for the sand and gravel, 
followed by roadbase and coverings, asphal- 
tic concrete fill, concrete products, and oth- 
er. The average value for sand was $1.93 per 
ton and for gravel, $2.09 per ton. 

There were 232 sand and gravel oper- 
ations in Iowa. The size of individual oper- 
ations ranged from less than 25,000 tons to 
more than 500,000 tons per year. Over 5096 
of the operations produced less than 50,000 
tons each, 17% produced 50,000 to 100,000 
tons, 16% produced between 100,000 and 
200,000 tons, and 7% produced over 200,000 
tons. 


Table 4.—Iowa: Construction sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


1976 1977 
Quantity Value Quantity Value 
id 8,200 13,664 8,871 17,144 
2a 7,006 12,612 7,128 16,146 
s 15,206 26,271 16,600 33,290 


Data may not add to totals shown because of independent rounding. 
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Table 5.—Iowa: Sand and gravel sold or used by producers, by county! 
(Thousand short tons and thousand dollars) 


1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
mines mines 
Allamakee _____________~_________ Lee Re ae Pac 2 16 28. 
Appanoose ______________________ elm = 1 100 150 
Hton 2S e ⁰y y ee 3 140 232 2 W W 
Black Hawk cal... 6 141 211 7 455 870 
7/ĩ ³⁰.0wqUn. 88 7 374 569 8 456 872 
Bremer 2 W W 3 29 55 
Buena Vistt roa L2 L2 2 W W 3 164 281 
ütler- «19 ee oe eu eric nh ah ice 1 20 14 1 W W 
Calounun nnn zi ius aa 1 41 71 
!!!; ⁵³ð u aes ĩ 6 271 504 5 400 
Cerro Gordo 3 149 257 3 218 611 
, ß et Li IDveem 6 361 652 7 323 721 
Chick aaa 1 21 42 1 16 32 
/%%ö»ͤÜ—O0 o musei t ⁵ e Lm A Ea 5 185 160 2 W W 
ClO YON o ucc ]˙Ü. tu usu LT Le uds. 3 222 . 960 4 516 902 
Clinton ena a EST E 5 844 625 4 155 324 
U acetic EL 5 359 401 5 243 436 
Davi as a te J ee 1 70 190 1 100 299 
Dickinson 5 239 338 5 214 359 
FF.. eg 3 163 229 3 182 320 
ji, n½½½f½f.f.f.f.f.ͥyͥ 8 5 57 72 4 49 91 
Franklin 4-2... nuoc es ee 4 244 847 6 206 882 
Greene: -n ea Be we Se CORE eter IL 6 W 6 268 463 
Grundy 2 8 1 18 50 1 9 27 
Guthrie õ⁰r ³¹ A A et eae p 1 10 26 
Hamilton 3 318 646 3 42 71 
Hancock ³⁰wA ee 88 7 W W 7 255 547 
EFA ͥ ⁰o... ai ene aa 7 275 272 7 389 656 
J%%õ eee ee SEE 1 16 30 1 6 8 
ö ]³⁰˙ͥ w.... ⁰ 8 1 56 44 1 46 69 
Jones `- 5 77 132 7 155 258 
JCÜͤ . Lem eie 3 108 3 101 114 
I; no ce Ae ee Nannon eer aS 8 4 482 966 4 527 1,030 
TO Cou A n A 9 1 13 3 19 43 
JJ mus du 8 4 212 482 4 294 569 
Mn! 8 3 293 496 5 322 627 
%%% ³˙¹ꝗmmQXààXàX... . a ee cg m 1 33 132 
Muscatineasss 2L LLL -2 4 598 1,199 4 567 1,050 
PP Ss ee y a 2 3 91 189 
Osceola ee Reus nts ed IE 3 202 368 
Palo Altg ——— A Se 1 181 348 1 180 324 
Piymoth. ⁰ͤ———. 4 578 961 4 1.312 2,139 
Pocahontas 1 118 89 1 19 
F ⁰˙A0 S atte 5 1,276 2,641 7 1,821 4,835 
IUT MER AMETE / CNRC REN 3 645 5 445 
Seott ů wf... eU c eR Le es a a 3 352 
r Tf 6 693 1.257 6 735 1.362 
Van Buren E MK e 1 92 W 
Wael ah eo 88 aes Ban a 1 213 509 
Warennans2ansSmnFnnd ee ŇŘ cnn 1 35 W 
Webster 2 on N NG(êmGA Ah 3 117 151 6 298 601 
Winneshiek |... ~~~ c 2222 L22Ll ene. TM 1 53 137 
Woodbury ..-.------------------------ 3 142 155 2 W W 
Wornh- lu ee d o e 2 W W 3 252 445 
Wrighl coner ae es 4 279 405 7 317 602 
Undistributed? _______________________ 53 5,092 9,342 41 9,426 1,636 
%%Aͤͤĩĩ§ĩi³ĩ5k' ͤ ee a a 212 15,206 26,277 232 16,600 83,290 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Excludes industrial sand and gravel. 

*Includes Allamakee, Appanoose (1976), Audubon (1977), Bremer (1976), Buchanan, Buena Vista (1976), Butler (1977), 
Cedar, Crawford, Delaware, Des Moines, eng (1977), e Greene (1976), Guthrie (1976), Hancock (1976), 

n, Henry, Humboldt, Jackson, Jasper, Johnson, Lee, ka, Mitchell, Monona, O’Brien (1976), Osceola (1976), 

Page, Pottawattamie (1977), Scott (1976), VA Story, Tama, Van Buren (1976), Wapello (1976, Warren (1976), - 
Winnebago, Winneshiek (1976), and Worth (1976) Counties, and counties indicated by symbol W. . 

*Data may not add to totals shown because of independent rounding. 
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Table 6.—Iowa: Construction sand and gravel sold or used, 
by major use category 


(Thousand short tons and thousand dollars) 


| 1976 1977 
Use Quantity Value Quantity Value 

Concrete aggregate 5,445 11,646 1,211 17,028 
Concrete products 1,379 2,871 554 1,321 
Asphaltic concrete 2,867 5,901 8,189 5,639 
base and coverings _..._____________________ 3,539 3,895 3,202 6,039 

SEER eet eae HORDE SS a A I eel 1,680 2,134 2,254 3,050 
Railroad ballast. __.___________________________ i MN 16 46 
a a a te ha fen a RR eget 8 429 115 166 
ö uui ¹ LA ee Ae LEE 15,206 26,277 16,600 83,290 


‘Data may not add to totals shown because of independent rounding. 


Stone.-W. C. Weber Stone Co. and W. 
Becker & Sons Stone Co. quarried dimen- 
sion limestone at three quarries for rubble, 
cut building stone, rough construction 
stone, house stone veneer, and sawed build- 
ing stone. Crushed limestone was produced 
by 70 companies at 320 quarries for road- 


base stone, other aggregate roadstone, sur- 
face treatment aggregate, and other uses. 
Output decreased 4% to 29.2 million tons 
valued at $77 million. Leading producers 
were Martin Marietta Corp., Kaser Con- 
struction Co., and B. L. Anderson, Inc. 


Table 7.—Iowa: Crushed limestone sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


JJ Sl eS aE ee SC 8 
Surface treatment aggregateeeeeeeeee 
te 


Concrete 


1976 1977 
Quantity Value Quantity Value 
2e 41 120 4818 115570 
a 5,706 14,770 4.366 11,270 
Sx 10,580 3,971 12.980 
= 3,721 7,486 3,787 7,044 
E 4,155 10,950 2.816 9,926 
» 1,469 3,791 1,542 4,424 
Hn 1,017 2.221 893 2.162 
E 176 554 190 562 
pa 81 144 58 115 
ac W W 12 78 
NS W W 1 25 
—— 907 3.714 701 2.007 
T 30,272 15,921 29,183 16,964 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 
Includes stone used in lime manufacture, other filler (1977), flux stone, soil conditioners, asphalt filler, fill, other use, 


and uses indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


MINERAL FUELS 


Coal (Bituminous).—Coal production 
struggled at a reduced rate as the market 
for Iowa high sulfur coal remained de- 
pressed. 

Petroleum and Natural Gas.—One un- 
successful wildcat oil test was drilled in 
southwestern Iowa. 

Natural Gas Pipe Line Co. obtained per- 
mits to drill 25 injection-withdrawal wells 
for their storage facility in Louisa County. 


State Liaison Officer, Bureau of Mines, Rolla, Mo. 
*Senior research geologist, Iowa Geological Survey, Iowa 
City, Iowa. 


3Carvey, K., D. R. Farrar, and D. G. Glenn-Lewin. 
Bryophytes and Revegetation of Coal Spoils in Southern 
Iowa. IS-ICP-34. 

‘Glenn-Lewin, D. G., and J. Voight. Vertebrates (Ex- 
cluding Fish) in the Coal Strip Mining Region of Southeast 
Iowa. October 1976, IS-ICP-34, NTIS 8 26100760. 

5Des Moines Register. Jan. 12, 1978. 

*Des Moines Register. July 28, 1977. 

"Harl, N. E., J. B. Achterhof, P. F. Anderson, and K. 
Wiese. Coal Mine Maps for Eight Iowa Counties. Agri. and 
Home Econ. Exp. Stat., Iowa State Univ. Sci. and Technol. 
Misc. Bull. 12, October 1977. 

SMid America Report. Coal Renaissance Comes to South- 
ern Iowa Farm Lands. Coal Age, May 1977. 

*Calvert, G. Certification of Technicians in Iowa's Ag- 
gregate Testing. Rural and Urban Roads, May 1977, pp. 31- 
82. 
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Table 8.—Principal producers 
Commodity and company Address Type of activity 
Cement: 
Lehigh Portland Cement Co. |... Young Buildi Plant 
718 ilton St. 
Allentown, PA 18105 
Marquette Cement Manufacturing Co.!“ First American Center FFF 
Nashville, TN 37238 
Martin Marietta Corp. ??. . . 11300 Rockville Pike 3 
Rockville, MD 20852 
Northwestern States Portland 12 Second St. NE. EEEE «|: EEE AA 
Cement Co.? ? Mason City, IA 50401 
Penn-Dixie Cement Corp? WWW.. 60 East 2d St. FFF 
New York, NY 10017 
Clay and shale: 
Tex Industries, Div. of Harsco 101 Ashworth Rd. Pits and plants 
Des Moines, IA 50265 
Carter-Waters Cord 2440 Pennwa „ Sons idol asec 
Kansas City, MO 64100 
Sioux City Brick & Tille 222 Commerce Bldg. codi BAA en 
Sioux City, IA 511 
W. S. Dickey Clay Manufacturing Co Box 6 Sf tO iones 
Pittsburg, KS 66762 
Coal (bituminous): 
Lovilia Coal co Route 2 Underground mine. 
Melrose, IA 52569 
Star Coal co 802 Lincoln St. Strip mines 
Pella, IA 50219 
Ferroalloys: 
Foote Mineral C0o0o0o ~~~ 320 Concert St. Plant 
Keokuk, IA 52632 
Gypsum: 
e Celotex Cord 1500 North Dale Mabry Pit and plant 
Sanpa EL FL 33607 
Georgia-Pacific Cor 5th Ave. ö ann 
Portland, OR 97204 
National Gypsum Co. 325 Delaware Ave. -~---do _..---. 
Buffalo, NY 14202 
United States Gypsum Co 101 South Wacker Dr. Mines and plant 
Chicago, IL 60606 
Lime: 
Linwood Stone Products Co. Route 2 Plant 
P Davenport, IA 52804 
t: 
Eli Colby Co o Box 248 Pit and plant 
Lake Mills, IA 50450 
Colby Pioneer Pest Coo Box 8 3 
Hanlontown, IA 50444 
Sand and gravel: 
Acme 6— EE Route 1, Box 210 e 
Comanche, IA 52730 
Acme Fuel & Materials Box 34 E 
Muscatine, IA 52761 
L. G. Everist, Inc ccc. 302 Paulton Bl audi ccu cec. 
Sioux Falls, SD 7102 
G. A. Finley, Inn: Box 465 ood ecco 
Harlan, IA 51537 
Hallett Construction Co Box 13 Sethe POO kates 
Boone, IA 50036 
Maudlin Construction Oo Box 134 11... pm OA 


Webster City, IA 50595 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 
Commodity and company Address Type of activity County 


Sand and gravel —Continued 
West Des Moines Sand Co Box 98 Pit, and plant Polk. 
"e ae Moines, IA 


Stone: 


Alpha Crushed Stone, Ine Quarries and plants Cedar, 


Box 267 
Marion, IA 52302 Clinton, 


B. L. Anderson, Ine 327 Guaranty Bdg, „530 Benton, 
Cedar Rapids, IA 52400 


Kaser Construction Cos... 7200 Hickman Rd. — 40 — Des Moines, 
Des Moines, IA 50322 Fremont, 


1 
ontgomery, 
Poweehiek, 


n. 
Rapid Quarries Corp., Div. of Box 1085 S occi Des Moines, 
Medusa Corp.? i Burlington, IA 52601 Jefferson, 


Van Buren. 
MENT. dicta ast Adair, Adams, 
Cass, i 


Pottawattamie, 
Union. 
Weaver Construction Co... Box 817 ucc do rer. Cerro Gordo, 
Iowa Falls, IA 50126 Franklin, 
Hamilton, 
Har dir 1. 
Welp & McCarten, Inc. |... 522 South 22d St., Bip SAO cn uer Black Hawk, 


Box W rro Gordo, 
Fort Dodge, IA 50501 


Schildberg Construction Co., Ine Box 358 
Greenfield, IA 50849 


Howard, 
Humboldt, 
Webster, 
Worth. 


Delaware, 
Dubuque, 
Mascatine. 


Wendling Quarries, Ine Atalissa, IA 52720_ _ __ 3 


1 Also clays. 

2Also stone. 

Also sand and gravel. 
“Also expanded perlite. 
3 Also gypsum. 


Digitized by Google 


The Mineral Industry of 
Kansas 


This chapter has been pre repared under a Memorandum of Understanding between the 
Bureau of Mines, U. S. Department of the Interior, and the State Geological Survey of 
Kansas for collecting information on all minerals except fuels. 


By Robert B. McDougal: and Carol Zarley? 


Kansas mineral output in 1977 was val- 16th among all the States. Of the 14 mineral 
ued at $1.4 billion, an increase of $156 commodities produced, all but 1 registered 
million above the 1976 figure. In terms of value increases. 
mineral production value, Kansas ranked 


Table 1.—Mineral production in Kansas! 


1976 1977 
Mineral Quantity (thousands) Quantity (thousands) 
Cement: 
Py oe thousand short tons. . 72 $3 79 Du 
Portland... ----- o---- 2,005 66,478 2,020 2,815 
Clays” ac he es aeu as do... 1,064 1,869 1,117 1,966 
Coal (bituminous) .......----- do_ 590 11,478 897 16,983 
Helium (high-purity) .. million cubic feet. 503 11,066 W W 
Line thousand short tons. — W W 15 409 
Natural gas million cubic feet 829,170 848,251 781,289 818,925 
LI MN 
atural gasoline and cycle products 
thousand 42-gall on barrel. m 6,434 81,017 
} 31,022 190,811 
LP gases do... 23,767 83,422 
Petroleum (ecrude ~~. do... 58,714 561,183 57,496 574,960 
Salt? s thousand short tons 1,810 85,291 1,430 41,164 
Sand and gravel*.  - do- 12,291 14,940 18,973 
Stone (crushed)® __----------- do 16.348 88,228 17,229 41,801 
Combined value of clays (bentonite), diatomite 
(1976), gypsum, helium (crude), salt (brine), 
sand and gravel (industrial), stone (dimen- 
sion) and values indicated by symbol W XX 710,749 XX 22,627 
// ³˙¹ a ds XX 71,213,848 XX 1,869,497 
Total 1967 constant dollars XX 436,818 XX 5,984 


PPreliminary. — Revised. W Withheld to avoid disclosing company proprietary data; included with “Combined 
value” figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

Excludes bentonite; value included in Combined value" figure. 

3 Excludes salt in brines; value included in "Combined value" 

*Excludes industrial sand and gravel; value included in “Combined value" figure. 

5Excludes dimension stone; value included in “Combined value" figure. 
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Table 2.—Value of mineral production in Kansas, by county! ? 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Alen $16,975 W Cement, stone, clays. 
Andersooenn W 8340 tone. 
Atchison. nn W W 
Barber 14.824 W Gypeum, sand and gravel. 
Barton 28,378 1,280 Sand and gravel, clays. 
Bourbon. 2 Ae W 534 Stone. 
Butlerrr W 904 Do. 
3 Ree er ERN 311 W Do. 
Chautau guns W 22 Do. 
Cherokee W W Sand and gravel, stone, clays. 
Cheyenne W 108 Sand lend gravel. 
e ds eens 1,876 40 
F le W W Sands, and gravel, stone. 
Ge,, a W W Sand and gravel, clays, stone. 
ne es reas 1,146 2,517 Stone. 
Comanche 2,447 18 Sand and gravel. 
Cowley__ ------------- 21,444 3,807 Stone, sand and gravel. 
Crawford |... W W Stone, clays. 
Decatur .-—----------- W 104 Sand and gravel. 
Dickinsoõowotnn - ------- 951 950 Stone, sand and gravel. 
Doniphan ~- ------------ W W Do. 
uglas ______________ W W Do. 
Edwards________.____- 3,597 167 Sand and gravel. 
ies Jest ee ME ESPRUN W 2047 Stone. 
) | ae ee vnlt nc W 292 Sand and gravel, stone. 
Ellswortg?gzzzz 52,994 W F salt, sand and gravel, 
elays 
Finney.. -----------—- 11,942 W Sand and gravel, stone. 
F ⁵³ A 8 1.575 610 Sand and gravel. 
Franklin W W Stone, clays. 
Gear W W Sand and gravel, stone. 
Gove o c oe c LS C W 57 Sand and gravel. 
G ccce d cee W W Heli re (high ), sand and l. 
rant ca eed elium -purity), sand an ve 
GIA) Rune W 197 Sand and d gravel. n * 
Greeley 2222242252222 3 —- 
Greenwood .. W 671 Stone. 
Hamilton 3,528 111 Sand and gravel. 
Harper, 4,648 167 Do. 
Harvey -_------------ W W Do. 
Haskell!!! 12,181 140 Do. 
Hodgeman ..........-- 9,905 66 Do. 
Jacksoůew n 4„„ W 147 Stone, sand and gravel. 
Jefferseoen LLL 1.137 1.605 Stone. 
Jewell!!! 1.659 W Stone, sand and gravel. 
Johnson ~- „„ W W Do. 
Kearny zz 9,421 332 Sand and gravel. 
ingman ______.-..-_- 23,990 48 Do. 
Kiowa. 9,235 298 Do. 
Labettteeeeeeeeee -- 889 955 Stone. 
Lane... 3,436 Viet 
Leavenworth |... W 999 Stone. 
T W W Stone, sand and gravel. 
J!; as cc SS 499 Stone. 
Lyon h W W Stone, sand and gravol. 
cPhersoe/n „ 14,209 W Stone, clays, sand and gravel. 
Marion W ee, 
Marshall W W Gypsum, sand and gravel, stone. 
Meade 6,870 55 Sand and gravel. 
Miami 532 464 Stone. 
Mitchell... 26 uh 
Montgomery ........--- W W Cement, stone, clays. 
f 37 571 W Heli (high- ), sand and l. 
„ ome oe j ehum purity), san grave 
Nem aaa W W Sto 
Neosho .............- W W Cerent, stone, sand and gravel, clays. 
No cunn 25,740 130 9 and gravel. 
Norton W 28 
ud c a 231 §21 BUR. 
Osborn W mee 
Ottawa _____________- 5 27 Sand and gravel. 
Pawnee __________-___-_ 6,078 164 : 
Philips . ------------ W W Stone, sand and gravel. 
Pottawatomie W W Do. 
D: c.c eee W W Sana ce and gravel. 
RawlinQQssssss W 40 
Rene eiim 33,490 W Salt, d and gravel. 
Republic W Sand and gravel. 
PJ) Se es 37,710 W Salt, stone, sand and gravel. 
pur TRUE W W Stone, sand and gravel. 
Rooks ⁵³ð A 8 W 24 Sand and gravel. 
PII!!! oe eos W W Helium (high-purity), helium (crude). 
Russell! W 95 Sand and gravel. 
Saline ~- sc cee ecce W 587 Do. 
SCOlL uu oie es 9,827 15 Do. 
Sedgwick W W Sand and gravel, salt. 


See footnotes at end of table. 
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Table 2.— Value of mineral production in Kansas, by county! * —Continued 


(Thousands) 
Minerals produced in 1977 
County 1916 1971 in order of value 
Seward .. $26,209 W | Sand and gravel. 
Shawnee W W Stone, sand and gravel. 
Sheridan |... W $102 Sand and gravel. 
Sherman W 510 Lime, sand and gravel. 
Smith _______________ W W tone. 
Staffood.  . W 75 Sand and gravel. 
Stanton 194 eus 
Stevens 3,160 W Sand and gravel. 
Sumner W W Do. 
Thomass W 253 Do. 
j 8 W 238 Do. 

Wabauns e W W Stone. 
Wallackte ------ W 24 Sand and gravel. 
Washingtoůon W W Sand and gravel, stone. 
Wich ita W 33 Sand and gravel. 
Wilson 13,692 W Cement, stone, clays. 
Woodso nn 283 W Stone. 
Wyando tte 20, 882 W Cement, stone, sand and gravel. 
Undistributed*_________~_ 1744, 147 1,346,091 

Total“ 11, 213, 848 1,369,497 


Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


1Brown County is not listed because no production was reported. 


3Values of petroleum and natural gas are based on average prices per barrel and cubic foot, respectively, for the State. 
Includes petroleum, natural gas, natural gas liquids, and coal that cannot be assigned to specific counties, and values 


indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Kansas business activity 


p , 
1976 1977 percent 
aas kp and labor force, annual average: 
otal civili Ci! ee ee ed. thousands_ _ 1,080.0 1,119.0 +3.6 
Unemployment ----—-----------------—-----—---——-- do- ___ 46.0 45.0 -2.2 
Employment (nonagricultural): 

l! ³ðV—. oe ELE do- 10.9 11.8 +8.3 
Manufacturing do— 166.6 171.2 +28 
Contract construction do- 45.2 44.7 -1.1 
Transportation and public utilitiesekseessͤ do_ ___ 56.7 58.2 +2.6 
Wholesale and retail trale do____ 203.9 209.3 +2.6 
Finance, insurance, real estate. _____________-_____-- do- 40.7 42.6 +4.7 
Jr ]] ͥũ to y 88 do- 141.9 150.0 175.7 
uE ⁵ð]iĩi —:——:—::!: LE uu LLL do... 171.6 176.6 4-2.9 

Total nonagricultural employment do— 837.5 864.4 +3.2 

Personal income: 
%% TP A A AAA ds Si millions $14,959 $16,594 +10.9 
POF CADMAS ³ĩx̊i a ee t 8 $6,507 $7,184 +9.6 
Construction activity: 
Number of private and public residential units authorized... 15,717 17,524 +11.5 
Value of nonresidential construction millions $192.0 $238.4 +24.2 
Value of State road contract awarxls do— _ — $125.2 $161.9 + 29.8 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,263 1,263 n 
Mineral production value: 
Total crude mineral value... 2 „ millions $1,213.8 $1,369.5 +12.8 
Value per capita, resident populatiooonnnssꝰæ sò E $525 $589 +12.2 
Value per square milllwdddgceʒkldʒʒ.t „„ „„ $14,755 $16,648 +12.8 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1. Value of petroleum and total value of mineral production in Kansas. 


Trends and Developments.—Historically, 
mineral fuels — petroleum, natural gas, 
natural gas liquids, and coal — have 
accounted for a significant portion of Kan- 
sas’ mineral production value. In 1977, this 
share was 85% of the total, the same as in 
1976. 

Limestone, one of the chief building mate- 
rials used by Kansas settlers, is holding its 
own against more modern alternative mate- 
rials according to a report issued by the 
Kansas Geological Survey,“ owing to its 
durability, low maintenance, availability, 
fuel conservation features, and appearance. 

In its Phoenix Quarterly, the Institute of 
Scrap Iron and Steel reported that more 
than 121 million tons of ferrous scrap sits 
rusting in the seven States, including Kan- 
sas, that comprise the Census Bureau’s 
West North Central Region. High collection 
costs and tax laws, that encourage explora- 
tion for and extraction of virgin raw materi- 
als currently make it more economical to 
mine and process iron ore than to recycle 


discarded iron and steel products. 

Employment.—The nonfuels sector of the 
minerals industry employed 1,500 persons 
in 1977, up from 1,350 persons in 1976, as 
reported by the Employment Division, Kan- 
sas Department of Human Resources 
(DHR). 

Highway improvement contracts totaling 
$175.3 million were awarded by the Kansas 
Department of Transportation in 1977. This 
represented a 24% increase from 1976 con- 
tracts of $140.9 million and included con- 
struction of interstate and primary State 
highways, county secondary roads, and 
bridges, as well as maintenance of these 
facilities. Interstate and primary State 
highway contracts were $144 million, or 
about 82% of the total. County project 
contracts totaled $13.8 million, and city 
contracts were $16.7 million. Highway 
maintenance resurfacing projects were let 
on 1,088 miles of highway during 1977. 
Contracts for safety projects totaled 
$800,000. 


1980 
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Table 4.—Kansas: Injuries, fatalities, and occupational disease in the nonfuel mineral 


industry 
Injuries Occupational disease 
Lost No lost el Lost No lost 
time time Total Fatalities time time 
1976: 
Nonmetallic mining and quarry- 
ANG 2 eit 78 46 124 1 3 iid 
Other mining 88 23 61 — a a 
„ ————--m ek 116 69 185 1 UE E 
Nonmetallic mining and quarry- 
iE —— cres 59 43 102 "E = RM 
Other mining . ---------- 21 32 53 ic ids Em 
Total mnt 80 75 155 Hoe = ui 


Source: Division of Workers’ Compensation, Kansas Department of Human Resources. 


Legislation and Government Pro- 
grams.—Under Kansas Senate Bill 34, the 
owners or operators of underground stone 
or coal mines must furnish the Secretary of 
the Kansas Department of Human Re- 
sources an amended mine map each year in 
July. The amended map must record the 
progress of the workings from the previous 
year. Additional changes require owners or 
operators of all mines in Kansas, except 
Stone quarries and sand and gravel opera- 
tions, to file annual production information 
with the Kansas Geological Survey. 

In House Bill 2559, the 1977 State Legisla- 
ture amended and extended the act under 
which solid waste management and disposal 


is regulated to include specific provisions 
relating to the management and disposal of 
hazardous wastes. In general, the bill re- 
quires the Secretary of Health and Environ- 
ment to adopt rules and regulations relat- 
ing to all phases of handling, storage, and 
disposal including the obtaining of permits 
from the Secretary; places certain duties on 
the Secretary and persons engaged in the 
management or disposal of hazardous 
wastes; establishes a criminal penalty for 
violations of specific acts; authorizes the 
Secretary of Health and Environment to 
assess civil penalties; and makes certain 
changes in the statutory provisions relating 
to solid waste management and disposal. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Coal was produced at mines in Bourbon, 
Cherokee, Crawford, and Wilson Counties 
in southeastern Kansas. Five new surface 
mines were opened in 1977, three in Bour- 
bon County and two in Crawford County. 
The output of coal came primarily from 
mines not affected by the lengthy coal 
miners’ strike, which began December 1 
and lasted well into 1978. 

In 1977, natural gas was produced from 
9,490 wells in 422 pools and fields, of which 
5 fields accounted for almost 86% of the 
State’s production. Hugoton in southwest- 
ern Kansas, largest of these fields, singly 
supplied 66% of the State output, followed 


by Panoma with 13%. 

Crude petroleum production was reported 
to be 57.5 million barrels, a 2.1% decline 
from 1976, as production reached a 40-year 
low in Kansas. Value of crude petroleum 
produced in the Nation’s eighth largest 
producing state was $575 million in 1977 
and accounted for 42% of Kansas’ total 
mineral production value. The five leading 
counties and their production in thousand 
barrels follow: Russell, 4,687; Ellis, 4,617; 
Barton, 2,793; Ness, 2,553; and Rooks, 2,455. 
Output from these counties provided 29.7% 
of the State's production. Bemis-Shutts and 
Hall-Gurney, the two largest fields, pro- 
duced 5.6% of the State's petroleum output 
in 1977. 
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NONMETALS 


Total value of nonmetallic minerals pro- 
duced in 1977 was $207.8 million, compared 
with $181.9 million in 1976, a 14% increase. 
Portland cement was the major contributor 
to the total nonmetal value with 35%, stone 
20%, salt 20%, and sand and gravel 11%. 

Cement.—Portland cement output in 
1977 was 2.07 million tons, up 6% from 1976 
production of 1.95 million tons. The value of 
portland cement shipments was $72.8 mil- 
lion, a gain of nearly 10% from the 1976 
value of $66.5 million. Distribution of ce- 
ment to customers included ready-mixed 
concrete firms, 68%; highway contractors, 
9%; concrete products manufacturers, 7%; 
building material dealers, 6%; and other 
uses, 10%. Lone Star Industries, Inc., com- 
pleted remodeling of grinding facilities and 
installation of the final phase of pollution 
control equipment at its Bonner Springs 
plant. 


Table 5.—Kansas: Portland cement salient 


statistics 
1976 1977 
Number of active plants 5 5 
uction 
_ short tons 1,950,352 2,072,478 
Shipments from mills: 
hort tons 2,005,467 2,019,990 
U6 $66,478,111 $72,814,839 
Stocks at mills, Dec. 31. 
short tons_ _ 189,191 129,913 


Table 6.—Kansas: Masonry cement salient 
statistics 


1976 1977 
Number of active plants 5 5 
Production 
short tons- — 70,291 69,635 
Shipments from mills: 
hort tons 72, 385 79,377 
) ee te $3,280,846 $3,741,745 
Stocks at mills, Dec. 31 
short tons 17,946 8,240 


Clays.—The quantity of common clay 
and shale mined in Kansas totaled 1.1 
million tons valued at $2 million in 1977. 
Clay and shale were mined by 12 firms 
with a total of 23 mines in 11 counties. The 
material was used for common and face 
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brick, pottery, lightweight aggregate in con- 
crete block and structural concrete, sewer 
and drain tile, and in the preparation of 
portland cement. Bentonite was mined in 
Neosho County by one firm. In May, Excel- 
sior Clay Products, Inc., became Excelsior 
Brick Corp. Humboldt Shale Mining Co. 
changed its name to Humboldt Brick and 
Tile Co. 

Gypsum.—Output at the National 
Gypsum Co. mine in Barber County and 
Georgia-Pacific Corp. mine in Marshall 
County for gypsum-board products, port- 
land cement, and other uses increased near- 
ly 10% in 1977. Calcined gypsum output 
was slightly greater. Value of both crude 
and calcined gypsum declined substantially 
from the 1976 levels. 

Lime.—Great Western Sugar Co., Kan- 
sas’ only lime producer, used lime in sugar 
refining at its Sherman County plant near 
Goodland. Output increased and value rose 
substantially in 1977. 

Perlite.—Lite Weight Products, Inc., 
Wyandotte County, produced and sold 
expanded perlite. Production in 1977 in- 
creased nearly 5% in quantity and 10% in 
value. Major uses of perlite were horticul- 
tural aggregates 48%, masonry and cavity 
fill insulation 19%, and filter aid 14%. 
Minor uses comprised plaster aggregates 
6%, concrete aggregates 4%, and other 9%. 

Pumice (Volcanic Ash).—BASF Wyan- 
dotte Corp.’s Calvert mine in Norton Coun- 
ty was inactive during 1976 and 1977. Mine 
and plant facilities were sold to Calvert 
Mines, Inc., Midwest City, Okla., in mid- 
1977. 

Salt. Production of salt (excluding brine) 
increased 9.2% in volume and 16.6% in 
value over 1976 output. Kansas’ salt produc- 
tion was derived from the Wellington For- 
mation by six firms using different tech- 
niques in Ellsworth, Reno, Rice and Sedg- 
wick Counties. Two firms mined salt 
through solution techniques to produce eva- 
porated salt, one firm mined salt under- 
ground, and two companies produced salt 
using both methods. The sixth firm produc- 
ed salt brine from brine wells in Sedgwick 
County for use in the chemical industry. 


Table 7.—Kansas: Evaporated and rock salt sold or used by producers 
(Thousand short tons and thousand dollars) 


Evaporated salt Rock salt 
Quantity Value Quantity Value 
Se 182 19,914 615 3,547 
MEN 178 23,127 589 3,880 
si 771 26,274 675 4.940 
TE 185 30,795 525 4,496 
8 822 34, 790 608 6,364 
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Sand and Gravel.—Production from 168 
pits and dredging operations increased 
nearly 14% and value rose almost 56% in 
1977. Sand and gravel is the most wide- 
spread nonfuel mineral commodity produce- 
d, being mined in 71 counties. Almost two- 
thirds of the State’s total sand and gravel 
production is derived from the Arkansas 
and Kansas Rivers and their associated 
alluvial deposits. Open pit operations, main- 
ly in sands and gravels associated with the 
vast Ogallala Formation (Pliocene in age), 
are common in the western counties. Coun- 
ties leading in the output of sand and gravel 
were Sedgwick, Wyandotte, Barton, Reno, 
and Shawnee. 
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Among the largest producers were Holli- 
day Sand and Gravel Co. in Wyandotte 
County; Rithie Sand Co. in Sedgwick Coun- 
ty; Bingham Sand and Gravel Co. in Chero- 
kee County; Builders Sand Co. in Johnson 
and Wyandotte Counties; and Miles Sand 
Inc. in Sedgwick County. Of the sand and 
gravel sold or used in 1977, 79% of the 
production and value came from commer- 
cial sources; the remainder was supplied 
from government and contractor opera- 
tions. The major uses by quantity were 
concrete aggregate 34%, roadbases 24%, fill 
16%, asphaltic concrete aggregate 12%, 
concrete products 8%, and other uses the 
remainder. 


Table 8.—Kansas: Sand and gravel sold or used by producers, by county! 
(Thousand short tons and thousand dollars) 


1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
mines mines 
f d ee ea es Let 2 W W 2 W 
FÄ nnl ͤ—rXiin he Loc E 1 E 41 : 7 786 1.184 
Cherokee aakAAakAk a 2 W W 3 W W 
Cheyenne... gcc „ 3 73 127 3 34 103 
%% neon Media eue eue 1 25 17 1 27 40 
n e 1 W W 1 W W 
Cloud ouem ͥk mt a iut 1 169 W 1 W W 
Comanchcgñßhke cL cL 222 LLL 2 27 27 1 W 18 
e ß ure E cr ie 3 125 175 3 554 915 
77öC;ẽ ];¾⅛]», my 88 1 19 5 2 70 104 
Dickinson 1 W W 1 56 98 
Doniphannnsss _____~____ dos FM fo 1 4 10 
CJö·Ü. 888 2 W W 1 W W 
Edwards 1 W W 2 111 167 
!;!õĩ§ĩ%˙]«? . ͥ x k ere DRAN S 1 W W rum He DE 
EH — 5 od Ret eer E s 3 131 229 4 130 256 
Elsworiu c s ses oom cse Ch 5 38 23 3 59 90 
Finney uere o“. LEE 2 W W 4 W W 
E | o8 XS i: ow 3 
J%)))(GGGTſTuůIꝛ cci 1 36 9 1 38 57 
Grabado ]ð;- ĩ 1 30 7 1 31 47 
%% ge a a Ii eet 1 8 4 1 6 9 
OY naa Pe a Rc VERS 1 50 42 3 131 197 
C%%%%%x.w mn mm... LUE LL 1 6 3 ios MON eu 
Greenwood ___________~~__________ 1 W W um - 
Hamiltoͤnmꝰn”wçôœçôòdwcc—Tw w... 2 23 34 3 36 111 
Harper oo ose é 2 W W 2 111 167 
, d esas ee 2 294 W 2 W W 
Haskell. oo ⁵ ĩ5 heme 1 48 16 2 94 140 
Hodgeman ..------------------------- 2 22 6 3 44 66 
JOCKSOD - n nonc . a ME ae roe 1 W 29 
e. é 2 n io x 1 400 700 
Johnson um RR ⁰ eim 1 W W 2 W W 
z ded oec ee su 3 W W 8 221 332 


See footnotes at end of table. 
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Table 8.—Kansas: Sand and gravel sold or used by producers, by county! —Continued 
(Thousand short tons and thousand dollars) 


1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
mines mines 
Kingman -oea E eeu 2 W W 1 32 48 
Cd 2 W W 2 180 298 
EC;ö·Ü˙ 2 8 1 65 16 ales Soe ann 
ee 1 W W 1 132 199 
1öÜ5⅛,i«&uꝛ V d . 1 19 6 1 20 30 
cPhéeron . . eee 1 5 3 1 5 7 
MarshalAMAk„„ - 2 164 366 2 138 
n T o oca Lu v 1 31 31 1 37 
e ²ĩ˙ i 8 2 27 26 Eo oe 8 
OT rosa 00 1 W W NM ES PN 
Morton p Ecquid linen ee as 1 7 10 1 7 11 
r^. lo itc AAA 888 2 W W 1 W W 
Né en / ee 8 1 81 90 1 87 130 
h se re ee 1 W 25 1 19 28 
Ottawa na a a rs PR 1 17 5 1 18 27 
PRWIIOR —— ] ³˙¹Ü¹ ⁰⁰:0mm eee ees 4 150 203 3 90 164 
Phillip es a ee en wm a 2 65 63 1 28 
Pottawatomie .- . —- - ------------------- 1 80 142 1 118 218 
Ä i pe ee e 2 W W 2 W W 
FA w 8 3 9 7 3 27 40 
nó acc jr ĩ O S E Te 7 647 720 6 695 1,161 
Republic: 222 er ee ek, 1 W W 1 W W 
1777; ³·¹ ͤ KA as a pr ee 3 W W 3 W W 
10!öô⁰ôöÜi y e SALE 2 W W 1 W W 
SU?·uèrœ:!!!: y a Lu 1 15 4 1 16 24 
Russell 2 occum ß es eee als 1 54 50 1 68 95 
SONG cnc A e E 3 W W 4 266 587 
Sedgwick J - 12 2.634 3,127 13 — 241 425 
j-A——«—————Á— ĖĖ , , L , 
SEWER] occ n eM eem Aa UE 3 142 194 4 
Shawnee. ↄ ù —— ee eee ad cuan ees T 012 679 9 624 1,014 
Sheridan nns nme m eias e 1 15 4 2 65 102 
rf a pec ees See 4 32 16 3 101 
Staffordag 33 1 W W 1 75 
%%% ] ß 8 1 82 83 1 42 W 
Ü;—Üαͥ ⅛¾ ůᷣD ³⅛ mm y s em mei ee 1 W W 1 W W 
/ oA ee oe oe ees. 4 115 112 5 163 253 
vM PON E cee nr pa RN ete UU 2 143 126 3 155 238 
Wallace seb eee eee eee ] 1 10 1 16 24 
Washingtonnssꝰw-Côçæoæ·œçv T“—B 1 W W 1 W W 
rr; 2 W W 1 22 83 
Wyandotte — — ------------------------ 8 1,538 2,414 8 1,881 2,989 
er countiůessss 2 3,549 4,597 FO 3,200 5,290 
VPP AAA ee 164 12,291 14,940 168 13,973 23,299 
W Withheld to avoid disclosing company proprietary data; included with “Other counties." 
1Excludes industrial sand and gravel. 
3Data may not add to totals shown because of independent rounding. 
Table 9.—Kansas: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
Use 1976 1977 
Quantity Value Quantity Value 
Construction:! 
Bando s A uL e 9,511 11,205 9,184 15,217 
Graveæeꝝũl «„ 2,780 3,735 4,789 8,082 
MOC sos a 86 12,291 14,940 13,973 28,299 
Industrial sand and grave! W W W W 


W Withheld to avoid disclosing company proprietary data. 
1Construction sand and gravel includes unprocessed sand and gravel. 
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Table 10.—Kansas: Construction sand and gravel sold or used, by major use category 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Concrete aggregateeeeeeeeeeee 4,718 6,444 4,732 8,929 
Concrete products ________________- 443 560 1,150 2,549 
Asphaltic concrete 1,735 2,334 1,698 3,020 
Roadbase and covering 2,342 2,321 3,388 5,296 
Eben le dU uerus 1,689 1,932 2,302 2,443 
Other uses_ . eee es 1,363 1,347 7 1,063 
Toa i ee e eL A e Lu 12,291 14,940 13,973 23,299 


1Data may not add to totals shown because of independent rounding. 


Stone.—During 1977, 59 companies and 
Federal and State agencies operated 184 
quarries in the State. Production of crushed 
Stone totaled 17.2 million tons valued at 
$41.8 million, increases of 5% and 9%, 
respectively, from the 1976 figures. Output 
of crushed stone (limestone and sandstone) 
was used for cement manufacture, road- 
stone, concrete aggregate, roadbase aggre- 
gate, bituminous aggregate, and other uses. 
Leading crushed stone producers were 


Martin-Marietta Aggregates (Central Divi- 
sion), Ashland Oil and Refining Co. (Reno 
Construction Co.), and Ash Grove Cement 
Co. H. J. Born Stone Co., Inc., and Bayer 
Stone Inc. quarried dimension limestone at 
five quarries for cut building stone, house 
stone veneer, and sawed building stone. 
Among the States, Kansas ranked 22d in 
the output of crushed stone and 5th in the 
production of dimension limestone. 


Table 11.—Kansas: Stone sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


1976 1977 
Kind of stone Quantity Value Quantity Value 
Dimension stone: Total W W W W 
Crushed and broken stone: 
Limes tone 15,734 36,331 16,761 40,325 
Undistributed? MM ae aha P- 614 1,897 4 1,481 
Total: ˙ ATA 16, 348 38, 228 17,229 41,807 
W Withheld to avoid disclosing company proprietary data. 
Includes sandstone, quartzite, and other stone. 
Table 12.—Kansas: Crushed stone!sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 

Cement manufacturtrreee- Lc cl 3,317 6,293 3,328 6,196 
Roadstonnunununn44„ 2,549 5,098 3,265 7,421 
Concrete aggregateeeeeeee 2,722 8,404 2,874 9,081 
Dense-graded 8 stone 2,665 5,990 2,812 6,343 
Bituminous aggregate 2,167 5,521 2,387 6,453 
Surface treatment aggregate 222 3,271 1,140 3,184 
icultural limes tone 864 1,673 430 897 
dam 77 MUERTE 8 236 962 308 431 
Railroad ballast ___---------------- W W 215 645 
Riprap and jetty stone 158 363 150 414 
Filter tonne W W 78 222 
Other uses 448 1,247 241 519 
M ncn eec 16,348 38,228 17,229 41,807 


W Withheld to avoid disclosing company proprietary data; included with Other uses.“ 

!Includes limestone, sandstone, and miscellaneous stone (1976). 

?Includes stone used in fill (1977), terrazzo and exposed aggregate (1977), and uses indicated by symbol W 
3Data may not add to totals shown because of independent rounding. 
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Sulfur.—Elemental sulfur was recovered from sales in 1976. 
as a byproduct of crude petroleum refining . — . ^ — 
by CRA, Inc., Montgomery County: Phillipe is. Liaison Officer, Bureau of Mines, Topeka, Kans. 


Petroleum Co, Wyandotte County; and xlineral VV : 
Skelly Oil Co., Butler County. Sales of 4,723 Irene Kana Survey of Kansas, 


long tons valued at $156,991 in 1977 were Grisafe, D. A. Kansas Building Limestones. Kansas 
down 33% in quantity and 37% in value Geological Survey Mineral Resource Series 4, 1977, 42 pp. 


Table 13.— Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ash Grove Cement Co! ? |. 1000 Ten Main Center Plant and quarry ___ Neosho. 
Kansas City, MO 64105 
Victor Div., General Portland, Inc.?_ _ 1101 East Ys dm C Wilson. 
Wichita, KS 67 
Lone Star Industries, Inc.“ ana an Un! sg % EE ES Wyandotte. 
The Monarch Cement Co “JW. Humbel dt, KS 66748 E c — Allen. 
Universal Atlas Cement Div., 600 Grant St. 25200. 2s Montgomery. 
United States Steel Corp.! ? Pittsburgh, PA 15230 
Clays: 
Acme Brick Co., Division of Box 425 Mines and plants Cherokee and 
Justin Industries, Inc. Fort Worth, TX 76101 Ellsworth. 
Cloud Ceramics_____.______-~- Box 98 Mines and plant Cloud. 
Concordia, KS 66901 
W. S. Dickey Clay Manufacturing Co Box 6 Pits and plant Cherokee and 
Pittsburg, KS 66762 Crawford. 
Excelsior Brick Corp. - -- ------- Box 32 FFF Wilson. 
Fredonia, KS 66736 
Micro-Lite, Inne 1100 South Katy St. Pit fee Neosho. 
Chaute, KS 667 
Gypsum: 
Georgia-Pacific Cor 900 SW. Sth Ave. Mine and plant Marshall. 
Portland, OR 97204 
National Gypsum Coo 325 Delaware Ave. o c us Barber. 
Buffalo, NY 14202 
Helium: 
Alamo Chemical C0Oo0o Ashfield, KS 67958 Plant Morton. 
Cities Service C nics, Ine Scott City, KS 67871 uunc ( Scott. 
Kansas Refined Helium Co... Otis, KS 67565 0 Rush. 
1 Northern Helex Co- - - --------- Bushton, KS 67427. 300 ES Rice. 
me: 
The Great Western Sugar Co Box 5308 „ Sherman. 
Denver, CO 80217 
Perlite, expanded: 
Lite Weight Products, Ine 707 Funston Rd. mao) see Wyandotte. 
d Kansas City, KS 66115 
t: 
American Salt Corp |... 3142 Broadway Wells and Rice. 
Kansas City, MO 64111 underground mine. 
Carey Salt Co., Division of 1800 Carey Blvd. n un) Reno. 
Interpace Corp. Hutchison, KS 67501 
Morton Salt ooo 110 North Wacker Dr. Wells___________ Do. 
Chicago, IL 60606 
Chemical Div., Vulcan Materials Co Box 7689 58 [cer ees ee ee Sedgwick. 
Birmingham, AL 35223 
Sand and gravel: 
Bingham Sand and Gravel Co- 2005 East Ave. Pits and plants Cherokee. 
cord Springs, KS 
Builders Sand Coo 18th & Holliday Dr. Dredge and plant Johnson and 
Kansas C ity, 66106 Wyandotte. 
Holliday Sand and Gravel Co ----- 6811 West 63 St. Dredges Wyandotte. 
Overland Park, KS 
Miles Sand I 4850 N h Meridi P d pl Sedgwi 
iles Sand Ine orth Meridian it and plant ick. 
Wichita, KS 67204 
Ritchie Sand oo 6500 West 21st St. Dredge- . Do. 
Wichita, KS 67204 
J. H. Shears & Sons, Ine 819 West 1st St. Pit and plant Reno. 
Hutchison, KS 67501 


See footnotes at end of table. 
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Table 13.— Principal producers —Continued 
Commodity and company 


Stone: 
N. R. Hamm Quarries, Ine 
Holland Quarries, Inne 


Reno Construction Co., Ine 


Sulfur (b 
CRA, 


roduct): 
e 


Phillips Petroleum Co——— 


Skelly Oil Co 


1 Also clays. 
2 Also stone. 


Addrees 


Har es KS 67449 
e n, 

Box 5288 

Lenexa, KS 66215 
Box 623 

Ottawa, KS 66067 


11300 Rockville Pike 
Rockville, MD 20852 
709 North Locust 
Pittsburg, KS 66762 


Box 4278 

Overland Park, KS 
66204 

3315 North Oak 
Traffi 


cwa 
Kansas City, MO 64116 
Bartlesville, OK 74008 


Box 1650 
Tulsa, OK 74101 


Type of activity 


Quarries and plants 
Mines and plants 
Quarries and plants 
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County 


Various 
(16 counties). 
Johnson. 


Anderson, 
Douglas, 
Franklin 
Miami, 

Various 
(17 counties). 

rokee, 

Crawford, 
M tgome 

on ; 
Neosho, Wilson. 
Johnson, Miami. 


? 


Montgomery. 


Wyandotte. 
Butler. 


Digitized by Google 


The Mineral Industry of 
Kentucky 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, 


U.S. Department of the Interior, and the Geological Survey of 


Kentucky for collecting and disseminating information on all minerals produced from 


mines, quarries and wells. 


By William T. Boyd! and Preston McGrain? 


The total value of mineral production in 
Kentucky increased 3% in 1977 to $3.2 
billion despite lengthy “wildcat” strikes, 
erratic markets for metallurgical coal, and 
declining petroleum production. This in- 
crease reflected the State’s continuing first 
place in bituminous coal production, and 
increases in production and value of ce- 
ment, lime, stone, and sand and gravel. 
During 1977, the coal industry produced a 
record total of 143.3 million tons valued at 
more than $2.9 billion. 

During the past 5 years, the total value of 
Kentucky’s mineral production has almost 


tripled, largely because of continuing na- 
tional energy problems and the resultant 
increases in the unit values of fossil fuels. 
Eleven mineral commodities were produced 
in 1977, 4 were fossil fuels and 7 were 
nonmetals or industrial minerals. The fuels 
accounted for 95% of the total value of all 
minerals produced in 1977. The continuing 
improvement in the construction and hous- 
ing industries resulted in a slight increase 
in the production of sand and gravel along 
with construction stone, and the value of 
these resources increased about $16.3 mil- 
lion in 1977. 


Table 1.— Mineral production in Kentucky! 


1976 1977 
Mineral Value ; Value 
Quantity (thousands) Quantity (thousands) 

Clays? . oe thousand short tons. . 154 $2,395 716 $2,500 

Coal (bituminous) ... do- 143,972 2,848,690 146,262 2,928,678 

Natural gas million cubic feet 66,137 36,375 902 33, 496 

Petroleum thousand 42-gallon barrels. . 1,483 85,454 6,581 85,659 

d and gravel thousand short tons. . 9,154 15,2271 9,764 19,686 

2 (crushed)... do... 33,378 77,060 36,096 ,941 

ELET ON EE ene T short tons_ _ 59 44 za ut 
Combined value of cement (portland and ma- 

sonry), ball clay, fluorspar, lime, and 

natural gas liquids |... .. XX 49,300 XX 58,900 

J ͤ K XX 3,114,589 XX 3,217,860 

Total 1967 constant dollars XX 1,119,695 XX P} 528,386 


Preliminary. W Withheld to avoid disclosing company proprietary data; included in Combined value" figure. 


XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes ball clay; value included in Combined value" figure. 
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1960 1965 1970 1975 
Figure 1.—Value of coal and total value of mineral production in Kentucky. 


1980 
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Table 2.— Value of mineral production in Kentucky, by county! ? 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
AGONY 2 eee ez W W Stone. 
Allen- —--------------- W W Do. 
Andersoe ------------ W W Do. 
Ballard $2 $4 Sand and gravel. 
S ͤ NT W W Stone. 
Bell 888 W mes 
Boone W W Sand and gravel, stone. 
Bourbon W W _ Stone. 
Boyd - - -------------- W DN 
Boyle W Stone. 
Breathitt |. . W oe 
Breckinridge _____.____- W W Stone, sand and gravel. 
Bulitt nm W W _ Stone, clays. 
Butler W W Stone. 
Caldwell W W Stone. " 
Calloway ____________- W 123 Sand and gravel. 
Carlisle W W Clays, sand and gravel. 
Carter --------------- W W _ Stone, clays. 
5 SENT D E W W _ Stone. 
Christians W 2, 658 
GG0%/%§ôͤ»*—⁵19 AA cies W oe 
Clinton cx W W _ Stone. 
Crittenden ___________- W W PFluorspar, stone. 
Cumberland ........... W W Stone 
NOB o a W 2,005 Sand and gravel. 
Edmonson- - - ---------- W W _ Stone. 
Elliott ~- - ------------ W =o 
| ER c ane ee ce ee W 316 Stone. 
Fayette W W Do. 
Fleming W W Do. 
Floyd LRL 113,785 W | Sand and gravel. 
Franklin . W W Stone. 
Fulton W 140 Sand and gravel. 
Gallatin nns 192 297 Do. 
Garrarlold _ W W Stone. 
Graves W W Clays, sand and gravel. 
Grayson W W Stone. 
Green --------------- W W 
Greenu u W ed 
Hancock 3,977 W Sand and gravel, clays. 
Hardin 1,863 2,493 Stone. 
Harlan. ns W 791 : 
Harrison W W Stone. 
Mert x ͤhß •mum — 8 W W Sand and gravel, stone. 
Henderson . W 378 Sand and gravel.. 
EDnIV e E W W Stone. 
Hickman ____________ _ W W Sand and gravel. 
Hopkins W ae 
Jackson ______________ W 232 Stone. 
Jefferson ____________- W 27,855 Cement, stone, sand and gravel, clays. 
Jessaamine W W Stone. 
Johnsoenn W M 
Knott mnm W un 
WOK —— — - W eT 
Laure!l!l!l!l. W 95 Stone. 
Lawrenſſe W ae 
TOO AER eS W W Stone. 
Lesliekee W a 
Letcher ________-_-__- W 3,209 Stone. 
Lewis ———-————————— W W Sand and gravel. 
Livingston W 21.043 Stone, sand and gravel. 
Logan --------------- W W Stone. 
McCracken - ----------- W 263 Sand and gravel. 
cCrear// W A 
McLean -------------- W um 
Madison - - - ---------—-- W W Stone. 
Magoffin ...........- W doe 
Marion . W 198 Stone. 
Marshall ____________~- 4,061 oes 
Martins W Sand and gravel. 
Mason -~ -------------- W W Lime, stone, sand and gravel. 
Meade W W Stone. 
Menifſee W W Do. 
Mercer. W W Do. 
Metcalfe W 246 Do. 
Monroee W 359 Do. 
Montgomery W W Do. 
FCC W W Do. 
Muhlenberg . g W W Do. 
elsoeoen W W Do. 
Nicholas 505 326 Do. 


See foot notes at end of table. 
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Table 2.—Value of mineral production in Kentucky, by county! * —Continued 


(Thousands) 

County 1976 1977 R 
OBIO — Wh he W W Stone. 
Oldham __________--_- W $2,949 Stone, sand and gravel. 
Owsley. _______-_----- W mM 
Pendletoõo-onnn W W Lime, stone. 
Perry xix mt. a a s W ae 
Uf!!! p W W Stone. 
Powell. des W 617 Stone, clays. 
Pulaski ĩð 8 W 1,720 Stone. 
Rockcas tte W W Do. 
Rowan. - qm. W W Do. 
Russell. W E 
Sr A eene W W Stone. 
Simpson W W Do. 
Spencer -------------- W W Sand and gravel. 
ore W W Stone. 
Todd. eins W W Do. 

PIG lac W W Do. 
Trimbbe W 1.922 Sand and gravel. 
Fenn. 8E W W Do. 
Warren W W | Stone. 
Washington W W : 
Wayne W W Stone, sand and gravel. 
Webster W ee 
Whitley _____________~- W ti 
Wolfe. unnm W W Stone. 

Undistributed $2,990,204 3,147,117 
Total“ bvb 3,114,589 3,217,860 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
1The following counties are not listed because no production was reported: Bath, Bracken, Campbell, Carroll, Clark, 
Grant, Kenton, Larue, Lincoln, Lyon, Owen, Robertson, Shelby, and Woodford. 


?Values of petroleum and natural gas are based on an average unit value for the State. 
Includes natural gas, natural gas liquids, petroleum, and coal (1977) and values indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Kentucky business activity 
1976 19778 Change 


Employment and labor force, annual average: 


otal civilian laborforce.. - - -------------------—-— thousands 1,450.0 1,509.0 +4.1 
Unem[fess enn mL Heer do... 81.0 70.0 -13.6 
Employment (nonagricultural): 
IB ssss.sss.s.sssssss ³ ³ do... 46.8 48.0 +2.6 
Mf een oe I ducc sul do... 213.3 283.2 +3.6 
Contract construction do 54.2 60.4 +11.4 
Transportation and public utilities . - do____ 60.9 64.2 4-5. 
Wholesale and retail trade _______~___~___ ~~ ~~ ee do- 234.1 247.5 +5.7 
Finance, insurance, real estate do... 43.4 46.5 +7.1 
Sie. ol a ne ee EE do... 171.4 184.7 +4.1 
Gere ee d mE ee eee SZ do. ... 221.6 222.1 4.5 
Total nonagricultural employment do— 1.111.7 1.157.2 +4.1 
Personal income: 
Totalo- o consu Le AD ð Ä er Sie LO t millions $18,600 $20,561 +10.5 
PercaDih. — hE / / ſ erence cM ua LA LL 8 5,414 5,945 +9.8 
Construction activity: 
Number of private and public residential units authorized 13,402 17,960 +34.0 
Value of nonresidential construction _________________ _ millions 5186.8 $221.6 +18.6 
Value of State road contract awarddś Le do____ $183.0 $371.0 + 102.7 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ . 1,164 1,284 +10.3 
Mineral production value: 
Total crude mineral value ~- ----------------------—- millions_ — $3,114.6 $3,217.9 +3.3 
Value per capita, resident populationnn”nnnn LLL LL ll ] $931 4-24 
Value per square mile |... LL LLL LLL LLL ee $77,103 $79,660 +3.3 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Legislation and Government  Pro- 
grams.—The U.S. Geological Survey, in 
cooperation with the Kentucky Geologi- 
cal Survey, completed a comprehensive 
statewide geologic mapping program for 
developing 7.5-minute quadrangle maps for 
all 120 counties. This intensive, complicated 
program required nearly 600 worker-years 
of technical effort. The resulting maps and 
technical data regarding mineral sampling 
locations and analysis will be especially 
useful to the mineral industries and other 
interested organizations for assessing the 
productive potential and optimum transpor- 
tation route for new mining operations in 
selected mineralized areas. 

The Bureau of Mines continued a cooper- 
ative study with Morehead State University 
for devising new techniques to relate geolog- 
ic surface fractures with severe stress condi- 
tions in underground mine workings. Earli- 
er conclusions regarding changing the ori- 
entation of mine. workings to avoid these 
highly stressed areas was substantiated by 
underground tests, and then the study was 
broadened to devise a regional stress correl- 
ation with premining geologic conditions. 

The University of Kentucky cooperated 
with the Leeco Corp. in developing pressure 
measuring instruments and installation 
techniques to measure stress conditions 
around a longwall face in thin coalbeds and 
then devise means for relating these meas- 
urements with roof control and mining 
conditions during actual coal extraction 
operations in thin coalbeds. The University 
of Kentucky obtained U.S. Department of 
Energy (DOE) funding for two research 
investigations to determine the extent and 
quantity of Devonian shale deposits within 
the State for the production of natural gas, 
and for determining relationships between 
the gas emission rates and the location, size 
and extent of geologic fractures within 
these vast shale formations. 

DOE approved funding for construction of 
three small coal gasification plants within 
the State, but recent actions by citizens' 
groups may prevent the final construction 
of one coal gasification plant proposed for 
the Georgetown area. 

The Environmental Protection Agency 
(EPA) continued financial support of studies 
to evaluate the erosion control characteris- 
tics of certain materials used for construc- 
tion of surface mine roadways, and for 
assessing the environmental problems cre- 
ated by nearby surface mining operations. 
Actions by EPA regarding the present 
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and future disposal of solid mine wastes 
have caused much concern within the East- 
ern and Western coalfields. It is possible 
that increasing restrictions on placement 
and drainage control may soon prohibit the 
surface disposal of these waste products. 
During the past 5 years, the State has 
supported research for determining possible 
optimum use of vast quantities of these 
materials, including the development of 
lightweight aggregate road-paving com- 
pounds and of new mining technology per- 
mitting the placement and solidification of 
these products in underground mine open- 
ings to increase roof control and increase 
coal recovery. 

The Tennessee Valley (TVA) Authority 
supported a $6.2 million program for re- 
claiming 27,000 acres of abandoned, strip- 
ped coal land in a 12-county area in eastern 
Kentucky and authorized the expenditure 
of $40 million for a planned $150 million 
coal preparation facility at the Paradise 
power plant that will process 2,000 tons per 
hour of delivered coal. During the past 7 
years, TVA has paid western Kentucky 
farmers nearly $400,000 for sulfur dioxide 
damages to crops planted near the Shawnee 
1.5 megawatt coal-burning powerplant. Two 
800-foot smokestacks were completed in 
1977 to replace the 250-foot stacks at this 
plant, and the new stacks should reduce 
emission damages to nearby croplands. 

The National Aeronautics and Space Ad- 
ministration funded a basic research project 
for determining the practicability of using 
satellite-collected data for delineating sur- 
face disturbances and, if possible, detecting 
unauthorized strip coal mining operations. 

The State made extensive changes in the 
Executive Branch to increase the profes- 
sionalism in the enforcement of surface coal 
mining regulations; established an Energy 
Department to coordinate the energy re- 
search efforts of various State agencies; and 
constructed an energy laboratory for devel- 
oping and evaluating new coal utilization 
technologies, including coal gasification and 
liquefaction. The State legislature had pre- 
viously appropriated $50 million to be used 
partiallp as matching funds for Federal 
cooperative, energy-related studies. The 
University of Kentucky organized an Insti- 
tute of Mining and Minerals Research that 
wil conduct Federal-State contract re- 
search on the extraction, transportation, 
and utilization of fossil fuels and other 
minerals. 
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The Kentucky Department of Mines and 
Minerals instituted a mandatory training 
program for coal mining operations requir- 
ing 48 hours of preentry training for new 
workers and an 8-hour annual refresher 
training session for all workers. The Feder- 
ally funded program for training emergen- 
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cy medical technicians continued at several 
colleges, and the State continued recruiting 
personnel for the 100-person safety analyst 
group that will visit active mining oper- 
ations, note unsafe work habits, and then 
work with individual miners to improve 
personal safety. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Coal (Bituminous).—The spot market 
and metallurgical coal markets were erratic 
during the year, and the lengthy strike 
by the United Mine Workers of America 
(UMWA) created unstable mining condi- 
tions in the State. These handicaps, howev- 
er, did not prevent the coal industry from 
reaching a record production of 146.3 mil- 
lion tons, a 1.6% increase over 1976. The 
value of this production reached a record 
total of $2.9 billion for an average value of 
$20.02 per ton compared with $19.79 in 
1976. During 1977, the number of mines 
increased 9.3% and the number of employ- 
ees increased 14.6% over that of 1976. Coal 
was produced from 46 counties, and Pike 
and Muhlenberg Counties continued to lead 
in production by producing 17.9 and 17.3 
million tons, respectively. 

Surface mining continued as the leading 
production method employing 26, 817 
workers at 1,775 mines and accounting for 
56% of the total output. The 1,536 under- 
ground mines employed 29,925 workers and 
accounted for 44% of output. 

The other fuels—natural gas and pe- 
troleum—both showed decreased output 
with slight increases in unit values. Petrole- 
um was produced from 56 counties, but 21 of 
these counties produced less than 10,000 
barrels, indicating continuing production 
from older stripper wells. 


NONMETALS 


Cement.—The cement plant of The 
Flintkote Co., in Jefferson County, produced 
cement during the year. Most of the port- 
land cement from this plant was used for 
highway construction, for building materi- 
als, and by concrete products manufactur- 
ers. 

Clays.—Clay production decreased slight- 
ly during the year. Unit values however, 


increased. Bali and fire clays were process- 
ed, packaged, and shipped in bulk to manu- 
facturers of pottery ware, floor and wall 
tile, refractory and fire brick, and for use as 
paper filler. 

Fluorspar.—Frontier Spar Corporation 
operated a mine and mill near Salem, and 
Kenspar Co. operated a small flotation 
plant in southern Crittenden County, near 
Mexico. 

Graphite.—Superior Graphite Co. and 
The Carborundum Co. produced synthetic 
graphite in Christian and Fulton Counties 
for electrodes, foundry facing, and steel- 
making purposes. 

Perlite and Vermiculite.—Two compa- 
nies having operations in Boone and Camp- 
bell Counties imported ores and produced 
expanded perlite and vermiculite primarily 
for roof insulation, construction, and agri- 
cultural purposes. 

Sand and Gravel.—Thirty-six sand and 
gravel operations produced a total of 9.7 
million tons valued at $19.7 million. The 
bulk of this production was used for cement 
aggregate, roadway, construction, and 
foundry purposes. 

Stone.—Sixty companies operating 111 
quarries produced nearly 36.1 million tons 
of stone valued at $88.9 million. Most of the 
stone was used for highways, railroad, and 
construction purposes with a small quantity 
being used for agricultural lime and in the 
expanding markets of sulfur dioxide remov- 
al at coal-burning powerplants. The Black 
River Mining Co., Pendleton County, pro- 
duced quicklime for steel furnaces and lime 
dust for allaying coal mine dust. The Dravo 
Lime Co., a subsidiary of Dravo Corp., 
dedicated a $60 million underground lime- 
stone mine and plant in Mason County for 
producing lime used primarily for SO: re- 
moval purposes by coal-burning thermal 
powerplants. 
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Table 4.—Kentucky: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1971 

ee SPE TSOTSI — ES .. — — 
Quantity Value Quantity Value 
Construction: 

% õ⁰ðͥ AAA 7.117 11.092 7.622 14,556 
OVO Noh sd ] AAA ue ese 1,995 3,897 2,082 4,535 
otal e ua dd 9,111 14,989 9,704 19,091 
Industrial sand -——------------------------——- 43 282 61 595 
Grand total 9,154 15,271 9,764 19,686 


Data may not add to totals shown because of independent rounding. 


Table 5.— Kentucky: Construction sand and gravel sold or used, 


by major use category 
1976 19771 
(thousand . thousand saad per 
Short tons) (thousands) short tons) (thousands) ton 
Concrete aggregate (residential, nonresidential, 
highways, bridges, dams, waterworks, air- 
ports, ... 8 4.232 $6,696 4,828 $10,128 $2.10 
Concrete products (cement blocks, bricks, 
pipe, et.) 1.366 1.980 908 2.362 2.60 
Asphaltic concrete aggregates and other 
bituminous mixtures 2.736 5,185 1.756 3.497 1.99 
Roadbase and covering 221 320 446 741 1.66 
21 | Ra eer ͤ e Ld 474 658 1,715 2,209 1.29 
Railroad ballast - - -- ---- E i. W W 1.96 
Other uus —— (— (t 82 150 50 162 8.24 
Total or averagge 9,111 14,989 9,704 19,091 1.97 
W Withheld to avoid disclosing company proprietary data; included in Other uses. 
1Data may not add to totals shown because of independent rounding. 
METALS veloping zinc mining operations in south- 


. central Kentucky. One company has al- 

Armco Steel Corp. produced small quanti- í , 
ties of both pig iron and iron oxide pigments ay — pr dead eec eter, ee e 
at its Ashland plant in Boyd County. C 


The National Southwire Aluminum Co. sampling operations from the bottom of the 
continued operations at Hawesville, in Han- shaft. 


cock County. 1State Liaison Officer, B f Mines, Frankfurt, K 
Mineral exploration in north-central Ten- 2 P e Survey of Ren. 


nessee has created renewed interest in de- tucky, University of Kentucky, Lexington, Ky. 
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Table 6.—Principal producers 


Commodity and company Address Type of activity 
Aluminum, primary 
The Anaconda Company, Anaconda Box 44 Smelter |... 
Aluminum. Henderson, KY 42420 
Barmet of Kentucky, Inne Box 98 EENE: e EEE 
Utica, KY 42376 
National Aluminum, Div. of Box 385 NENE: cete c 
National Steel Corp. Hawesville, KY 42348 
National-Southwire Aluminum Co Box M aod o 
Hawesville, KY 42348 
Ohio Valley Aluminum Co ~- --- Industrial Park 3 
Shelbyville, KY 40065 
Cement: 
The Flintkote o Kosmosdale, KY 40272 Plant 
1 Olean Tile Co coke ort KY 42351 Mines 
Cline Brick CoOo - Box 1790 Mine 
Ashland, KY 41101 
Corbin Brick o Box 452 F 
Corbin, KY 40701 
Kentucky-Tennessee Clay Co Box 77 Mines and plants 
Mayfield, KY 42066 
Old Hickory Clay o Marte KY 420666. Mines 
Owensboro Brick & Tile ng Road, Box 708 Mine 
OL KY 42301 
H. B. Sipple Brick Co Box 35 e 
"E Stanton, KY 40380 
Amax Coal Co 150 South Meridan St. Strip mine 
Indianapolis, IN 46225 
Beth-Elkhorn Cors 701 East Third St. Underground mines 
Bethlehem, PA 18016 
Gibraltar Coal Coo 150 South Meridan St. Mines 
Indianapolis, IN 46225 
Island Creek Co Wheelwright, KY 41669 . 
Peabody Coal co 301 North Memorial Dr. Underground and 
St. Louis, MO 63102 strip mines. 
Pittsburg & Midway Coal Mining 10 Main Center ee OO: coc 
; Kansas City, MO 64105 
United States Steel Cor 525 William Penn PI. Mines 
is Pittsburgh, PA 15230 
Allied Chemical Corp 22222525 Ashland, KY 41101... Plant 
Ferroalloys 
Airco Alloys Div., Airco, Ine Box 217 AO a Ss 
Calvert City, KY 42029 
Fluorspar: 
Frontier Spar Cord Box 305 Underground mine_ 
Calvert City, KY 42029 
Graphite: 
e Carborundum Co ________ Hickman, KY 42050 Plant 
Iron (pig): 
Armco Steel Cord Box 191 Mil 
Ashland, KY 41101 
Interlake, Inc eee 9th & Lowell St. Min 
Newport, KY 41071 
Lime: 
Black River Mining Coo Route 1 Mine and plant 
Butler, KY 41006 
Natural gas 
Columbia Gas Transmission 1700 MacCorkle, SE. 2 m usdO ucl 
Charleston, WV 25325 
Inland Gas o 340 17th St. Natural gas wells 
Ashland, KY 41101 
Kentucky-West Virginia Gas Co Second National Bank Bidg. sos. oscuro 
Ashland, KY 41101 
Texas Gas Transmission CO 3800 Frederica St. ee EO 
i Owensboro, KY 42301 
Wiser Oil__------------—- Box 192 NE MET 
Sistersville, WV 26175 
Perlite (expanded): 
W. R. Grace & o 112 North St. Feen! 
Newport, KY 41071 
Grefco, Inne 7125 Industrial Rd. E 
Bec Florence, KY 41042 
e 
Ashland Oil & Refining xo 1409 Winchester Ave. Wells and refinery _ 
8 KY 41101 
Har-Ken Oil Oo Box 616 Wells 
Owensboro, KV 42301 
Exxon Company USA Box 367 do 
. 5 ig TN 48101 
Sun Oil Co -——-----------—- do 


Box 
Centerville, OH 45459 


County 


Henderson. 
Daviess. 
Hancock. 
Do. 
Shelby. 


Jefferson. 


Hancock. 
Boyd. 


Whitley. 


Graves. 


Do. 
Hancock. 


Powell. 


Muhlenberg. 


Muhlenberg. 
Various. 
Muhlenberg, 
Ohio, 
Union. 
Hopkins and 
Muhlenberg. 
Harlan. 
Boyd. 


Marshall. 
Crittenden. 


Fulton. 
Boyd. 
Campbell. 


Pendleton. 


Various. 


Various. 
Do. 
Do. 
Do. 
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Table 6.—Principal producers —Continued 


Commodity and company 


Sand and gravel: 


S 


to 


Ingram Materials, Inne 


Martin Marietta Cord 
Nugent Sand Co 


E. T. Slider Co., Inc ---------- 


ne: 
Kentucky Stone o 
Martin Marietta Cord 
Reed Crushed Stone Co., Ine 
Three Rivers Rock Co., Ine 
Vulcan Materials Cord 


Vermiculite, exfoliated: 


. R. Grace 


Address 


Box 684 

Calvert City, KY 42029 
Burlington, KY 41005 
Bo 2 


x 60 
Louisville, KY 40206 
Box 6041 
Louisville, KY 40206 
400 Sherburn Lane 


Louisville, KY 40207 
Box 91007 


Fern Creek, KY 40291 

Box 35 

Gilbertsville, KY 42044 

Box 218 

Smithland, KY 42081 
9008 


Box 1 
Louisville, KY 40200 


112 North St. 
Newport, KY 41071 


Type of activity 


Mines, quarries, 
plants. 
Quarries, plants 


Quarry, plant 
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County 


Livingston. 


Various. 
Jefferson. 


Do. 


Various. 

Jefferson. 

Livingston. 
Do. 


Various. 


Campbell. 


Digitized by Google 


The Mineral Industry of 
Louisiana 


By Owen W. Jones! and Harry L. Roland? 


In 1977 Louisiana maintained its ranking 
as second in the Nation in value of mineral 
production for the 20th consecutive year. 
Production of crude minerals was valued at 
$10.9 billion, or about 14% of the U.S. total. 
This was an increase of 26% over the 1976 
value and a new record. Value of mineral 
production amounted to $224,881 per square 
mile of State area — a figure approached by 
only West Virginia at $132,669. The State 
ranked first in the Nation in natural gas 
production and salt production, and second 
in petroleum, natural gas liquids, and 
Frasch sulfur production. These commodi- 
ties are important to industry and agricul- 
ture both in the United States and world- 
wide. In addition, important quantities of 
alumina, metallic aluminum, nickel, cobalt, 
and copper were refined from imported 
ores. Most of the individual commodities 
were either produced in approximately the 
same or smaller quantities than in 1976. 
Natural gas production showed an apprecia- 
ble increase both in quantity and in value. 

The economic impact of the State's miner- 
al production is much greater than the 
crude mineral production value. The indus- 


try of the State is largely dependent on 
mineral production, either for fuel or raw 
material. In the years 1976-71, capital in- 
vestment in mineral-related industries was 
$2.3 billion, according to the Louisiana De- 
partment of Commerce and Industry. At the 
end of 1977, mining and quarrying employ- 
ment in Louisiana was approximately 
66,100 workers earning a total $1.1 billion. 
In addition, approximately 53,000 mineral 
manufacturing employees earned $946 mil- 
lion. 

Louisiana ranked 15th in the United 
States in value of industry shipments (a 
useful measure of manufacturing activity), 
according to the Census of Manufacturers 
— U.S. Bureau of the Census. During the 
period 1963-75 (the latest data available), 
this value increased at an average rate of 
14% per year. The estimated total value of 
industry shipments in 1977, based on this 
rate of growth, was $29.2 billion. Nearly 
two-thirds of this came from four mineral- 
related industries: Chemical and Allied 
Products, Petroleum and Coal Products, 
Stone, Clay and Glass Products, and Prima- 
ry Metal Industries. 


Table 1.—Mineral production in Louisiana! 


Mineral 


Cliyli. ee fx thousand short tona. .. 
Natural gas ———Á—— million cubic feet. 
N atüral pas gas liquids: 

Natural gasoline and wee 
thousand 42-gallon barrels. .. 


LP gases do- 
Petroleum ( (erude 7 ꝛꝛ do- 


See footnotes at end of table. 


products 


1976 1977 
i Value ; Value 
Quantity (thousands) Quantity (thousands) 
518 $1,158 401 $785 
7,006,596 8,223,084 7,215,006 5,068,295 
21,078 151,683 
117,763 804,183 
91,701 375,057 
606,501 4,556,761 562,905 4,689,122 
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Table 1.—Mineral production in Louisiana’ —Continued 


1976 1977 
: . Value : Value 
Mineral Quantity (thousands) Quantity (thousands) 
Sal renun cotes thousand short tons. — 13,491 $91,952 - 13,201 $96,878 
Sand and gravell .- do 22,528 51.293 21,987 50,790 
Stone (crushedꝛ 2. ~~ ~~ do 9,685 28,127 9,710 26,920 
Sulfur rasch) thousand long tona . 2,445 W 2,455 W 
Combined value of cement (masonry and portland), 
gypsum, lime, and items indicated by symbol W XX 178,042 XX 174,912 
7760 ͥ‚ ·¹wꝛÄAA ĩ˙¹ ww 8 XX 8,652,107 XX 10,911,885 
Total 1967 constant dollars XX 4,441,127 XX P5,386,106 
PPreliminary. W Withheld to avoid disclosing company proprietary data; value included in Combined value" figure. 
XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 2.—Value of mineral production in Louisiana, by parish! 


(Thousands) 
: r 2 Minerals produced in 1977 
Parish 1976 1977 in order of value 
Acadia W NA 
Alli. ean, W W Sand and gravel. 
Ascension. - ----------- W W Salt 
Assumpt ion $60,032 W 
Avoyelles |... LLL Lc 5,297 NA 
) m W W Sand and gravel. 
Bienville |... . _- 23,724 W Clays. 
lef. nom sa ee 36,683 NA 
Oe E 36,483 W Clays. 
Calcasieu |... 19,122 W Salt, stone. 
Caldwell W NA 
Cameron W W Salt. 
Catahoula 14,772 $138 Sand and gravel. 
Claiborne .--- W NA 
Concordia 964 NA 
De Soto 17,921 NA 
East Baton Rouge W W Sand and gravel, clays. 
East Carroll 261 38 Sand and gravel. 
East Feliciana |... 1,850 8,057 Do. 
Ev line NA 
F tet eee 2,809 NA 
Grant. oc Ll ute 2,171 8,125 Sand and gravel. 
Iberia 495,556 W Salt. 
Iberville... ____ _ 68,379 W Do. 
Jefferson RR W W Sulfur, salt. 
Jefferson Davia. .... W W Sand and gravel. 
73 W 460 Do. 
Lafour che 583,167 W Sulfur. 
La Salle 33,700 980 Sand and gravel. 
Livingeto F W 1 025 Sand d l 
| Se ES i and gravel. 
Madison W W Do. 
More house W W Do. 
Natchitoches 64,742 W Clays, sand and gravel. 
Orlen W W Cement, stone, lime. 
Ouach ita 15,287 2,348 Sand and gravel. 
Plaquemines W W Sulfur, salt. 
Pointe Coupe 32,458 W Clays. 

ides 8 4,836 3,992 Sand and gravel. 

River --- ͤ mies 735 W Do. 
Richlaadddi ~~~ 636 NA 
Sabine 1,811 W Stone, sand and gravel. 
St. Bernarda 40,326 W Sand and gravel. 

St. Charles NA 

St.Helena. W W Sand and gravel, clays. 

St. James W NA 

St. Landy 51,788 NA 

St. Martin 101,246 W Salt, sand and gravel, clays. 
St. Marv 1,045,633 W Salt, stone, lime. 

St. Tammany--........- W W Stone, sand and gravel, clays. 
Tangipahoa. ... 2,980 2,711 Sand and gravel. 

Tensas_ ~~~ ~______ 5,017 NA 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Louisiana, by parish! —Continued 


(Thousands) 
Parish 1976" 19772 agr ipd da st hl 
Terrebonne $1,268,862 NA 
Union W 3276 Sand and gravel. 
Vermilion. nn W 413 Do. 
Washingio 8 4,348 3,985 Do. 
P77 ; i 
Peo Se W 5,898 Do. 
West Baton Ruge 8,085 NA 
W elicianaaa 8,8397 2,088 Sand and gravel. 
/F anaas snau W Stone, gypsum, sand and gravel. 
Undistributed*__________ 4,581,068 10,880,536 
Total 8,652,107 10,911,885 
FRevised. NA Not available. W Withheld to avoid disclosing company proprietary data; included with 
“Undistributed.” 


No production was reported for Jackson, St. John the Baptist, and West Carroll Parishes. 
*Value of natural gas, natural gas liquids, and petroleum by county were not available; included in "Undistributed" 


facea some petroleum, and natural gas for 1976 that cannot be assigned to specific parishes and values indicated by 
Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Louisiana business activity 


Change, 
1976 1977? percent 

loyment and labor force, annual average: 
Employ civilian labor fore „ thousands 1,495.0 1,568.0 +49 
Unemployment -------------------------------—-- 8 0 109.0 76.9 

Employment (non agricultural). 
Mining w... PR do 62.5 65.3 ＋4.5 
Man /öõõĩõĩõĩ«[t[i ³⁵ ]¹ ð¹ũi ꝛðꝛ˙ð. ͤ REAPER ERU, do- 195.4 201.5 4-9.1 
Contract construction do- 110.7 104.6 -5.5 
tion and lic utilities HO 102.0 101.3 -1 
Wholesale and retail trade _________________________ do- 305.5 319.3 4-4.5 
Finance, insurance, real estate____§_§__________________ 8 62.6 64.6 +3.2 
Servicos aN ae TT 8 do 222.7 222.9 ome 
Government ____________________ LL do- 2538.0 255.0 4-.8 
Total nonagricultural employment do... 1,814.4 1,384.5 +1.5 
Personal income: 
e d p Ns nee millions $20,680 $23,187 +12.1 
Per ition activity a Sac ait ⁵ðV1 C8 $5,337 $5,913 +10.8 
Number of private and public residential units authorized 17,148 26,865 +53.7 
Value of nonresidential construction __________________ millions... 1 12800 +40.4 
senate taeda Yanai and wi e do- 253.5 9 +10.8 
portland and masonry cement to and wi 
the Sta JJ uad a Ne e dut thousand short tons 2,565 2,617 4-2.0 
Mineral has ul ee value 

Total crude mineral valve milliona. — $8,652.1 $10,911.9 -+26.1 
Value per capita, resident population c uoa rA lee 2,788 +23.5 
Value per square miluͥbͥlkk LLL LLL 2lclc2l2- $178,309 $224,881 +26.1 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of petroleum, natural gas, and total value of mineral 
production in Louisiana. 


Trends and Developments.—Louisiana 
industry is almost entirely energy inten- 
sive, attracted to the State in years past by 
the abundance of low cost mineral fuels. 
Recently, however, the increasing cost of 
fuels, supply uncertainties, and national 
fuel usage priorities have forced a reassess- 
ment. To meet future electricity needs, the 
State’s utilities are making long-term com- 
mitments to coal. With the exception of 
lignite, the State has no coal reserves and is 
faced with the problem of planning for 
transportation and distribution of large 
quantities of coal. 

LOOP, Inc. (an acronym for Louisiana 
Offshore Oil Port), was the first organiza- 
tion in the United States to accept a federal 
license, issued by the Department of Trans- 
portation in 1977, for building a deepwater 
port. Construction got underway and the 
port is expected to be operational in 1980. 
The terminal will be located approximately 
19 miles offshore in Lafourche Parish. The 
entire LOOP system will include 19 miles of 
offshore pipelines and 28 miles of pipeline 
through the onshore marshland to Clovelly 
salt dome underground storage cavities. A 
separately owned pipeline will transport oil 
from storage to the St. James terminus of a 
crude oil pipeline serving the Midwest and 


connecting or interconnecting with approx- 
imately 25% of the Nation’s refining capaci- 


ty. 

The first phase of LOOP’s operation will 
furnish a capacity of 1.4 million barrels of 
crude per day. A study by H. J. Kaiser Co., 
contracted by the Louisiana Offshore Ter- 
minal Authority, projected that employ- 
ment gains in southeast Louisiana due to 
the LOOP operation (both from direct em- 
ployment and from ‘ancillary industry em- 
ployment) would amount to 16,250 in 1980 
and to 46,850 in 2010. An Arthur D. Little 
Company study projected that increased 
wage income due to refining and petro- 
chemical-related activities plus ancillary in- 
dustry development would amount to $168 
million in 1980 and to $3.6 billion in 2010 (in 
terms of 1975 dollars). 

Increased exploration due to higher 
prices resulted in an increased number of 
producing gas wells in 1977, and the 3-year 
production decline was halted, at least tem- 
porarily. Deep Cretaceous drilling, prompt- 
ed by the False River gas find in 1975, is 
called by exploration geologists probably 
the most significant development along the 
Gulf Coast in recent years. Drilling is com- 
pleted, underway, or planned along a belt 
stretching some 200 miles from Allen Par- 
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ish northeast of Lake Charles to St. Bernard 
Parish soutlieast of New Orleans. 

Louisiana’s 10-year tax exemption law 
provides that any manufacturer building a 
new facility in Louisiana or expanding an 
established Louisiana facility is eligible to 
receive exemptions on ad valorem taxes on 
buildings and equipment from State, parish 
and local taxes for a period of 5 calendar 
years, renewable for an additional 5 years. 

In 1977 the Louisiana Department of 
Commerce and Industry approved 10-year 
ad valorem tax exemptions for industrial 
developments totaling $2.3 billion. This 
amount represented 52 new plants ($1 bil- 
lion) and 392 expansions of existing plants 
($1.3 billion). The year 1977 was the first 
that investment in new plants alone sur- 
passed $1 billion. Investment in mineral- 
related industrial categories accounted for 
58% of the total investment. Six parishes 
had industrial investments totaling more 
than $100 million each. These were St. 
Charles — $624 million; Pointe Coupee — 
$592 million; West Baton Rouge — $215 
million; Ouachita — $149 million; Iberville 
— $128 million; and East Baton Rouge — 
$109 million. 

Legislation and Government  Pro- 
grams.—In August 1977 the U.S. Depart- 
ment of Energy initiated strategic oil stor- 
age in the West Hackberry salt dome. An- 
other storage cavern was being prepared at 
Bayou Choctaw salt dome, and the Federal 
Government purchased the Morton Salt Co. 
mine at Weeks Island salt dome to be used 
for strategic oil storage. 

Under a contract with the Department of 
Energy, Union Carbide Corp.'s Office of 
Waste Isolation began a study of Louisiana 
salt domes as possible federal storage sites 
for nuclear waste generated throughout the 
Nation. 

A $3 million project financed by the 
Department of Energy was initiated late in 
the year to study the geothermal energy 
potential of the Louisiana and Texas gulf 
coast area. A drill site will be selected at a 
later date. Louisiana’s prospective sites are 
in Cameron, Calcasieu, and Acadia Par- 
ishes. 

More than $2.4 million in Federal coastal 
energy impact funds were approved for two 
Louisiana projects by the Office of Coastal 
Zone Management of the U.S. Department 
of Commerce. The Federal funds are provid- 
ed to lessen the impact along Louisiana's 
coast resulting from oil and gas exploration 
in the Federal Outer Continental Shelf 
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(OCS). 

An OCS sale planning schedule for the 
Gulf of Mexico area was proposed by the 
Department of the Interior in August 1977. 
Planned Gulf of Mexico sales are as follows: 
Date 


April 1978. 

October 1978 (eastern Gulf of Mexico). 
December 1978. 

EUM 

ee 1981. 

In the area offshore from Louisiana, 97 
tracts totaling 454,704 acres were leased for 
a total bonus of $813,991,004. Crude and 
condensate production from the Federal 
OCS Zone off Louisiana was 282.55 million 
barrels, or 65.7% of total offshore crude and 
condensate production — including Alaska, 
California, Louisiana, and Texas (Federal 
and State). Federal and State production 
from offshore Louisiana was 73.6% of total 
offshore production. 

The Louisiana Legislature enacted sever- 
al bills having an impact on the mineral 
industry of the State: 

Act 198, which prohibits the storage or 
disposal of radioactive waste materials in 
salt domes within the State. 

Act 561, which grants expropriation au- 
thority to the owners and operators of coal 


slurry pipelines. 

Act 650, the Natural Gas Pricing Act of 
1977, to be administered by the Commis- 
sioner of Conservation, in his position as the 
Assistant Secretary of the Office of Conser- 
vation in the Department of Natural Re- 
sources. The act authorizes the Commission- 
er to establish the minimum sale price for 
the first sale of the new natural gas by a 
producer, such minimum price to be not less 
than (a) the equivalent price of imported 
crude petroleum determined on a Btu basis 
in relation to the average refiner acquisi- 
tion costs of imported crude petroleum, or 
(b) not less than the weighted average of the 
first sale of intrastate natural gas by pro- 
ducers of like kind and quantity pursuant to 
contracts entered into in Louisiana within 
the earliest 3 months of a 6-month period 
beginning with and including the month in 
which the sale or other transfer of owner- 
ship is to be completed. The act provides 
that whichever of these two methods pro- 
duces the lowest price shall be the method 
used to determine the minimum price for 
purposes of the act. 

Act 674, which provides for a right and 
cause of action for failure to supply natural 
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gas as a result of compulsory reallocation or 
curtailment, such right to be vested in the 
former purchaser and/or recipient of the 
natural gas against the ultimate industrial 
user or users and/or the ultimate local 
distribution company to whom the natural 
gas was reallocated and which are knowing 
beneficiaries as a consequence of availing 
themselves of the use of such natural gas. 
The act establishes “long arm jurisdiction" 
over nonresident industrial users and local 
natural gas distribution companies not oth- 
erwise subject to the jurisdiction of the 
courts of Louisiana which are knowing 
beneficiaries. The act establishes damages 
due to the former purchaser and/or recipi- 
ent to be the amount of loss that the 
purchaser sustains or the gain of which he 
or she has been deprived, or where applica- 
ble, the right to recover the cost of alternate 
fuel based upon the costs of such ultimate 
fuel suitably adjusted for loss of efficiency 
and increased maintenance costs, or where 
applicable, all reasonable costs of convert- 
ing to any alternate fuel. The act estab- 
lishes emergency procedures and exemp- 
tions. 

Act 661, which authorizes the Commis- 
sioner of Conservation to promulgate and 
enforce rules and regulations relative to 
natural gas transmission pipeline safety, 
including requirements for the performance 
of periodic hydrostatic pressure tests to 
confirm or revise maximum allowable op- 
erating pressures. 

HCR 298, which authorizes and requests 
the Department of Natural Resources to 
study the impact upon the State of manda- 
tory conversion from natural gas to coal as 
an energy source and to study the economic 
impact of cross-shipping natural gas and 
coal interstate instead of allowing each 
region of the country to utilize its indige- 
nous fuels. 

The Louisiana Department of Natural 
Resources was created by consolidating the 
State Department of Conservation, the 
State Mineral Board, the Forestry Commis- 
sion, the Louisiana Energy Commission, the 
Louisiana Coastal Commission, and the 
Caldwell Forest Reserve. The new depart- 
ment also assumed the duties of the Regis- 
ter of State Land Office and of the Louisi- 
ana Coastal Commission Advisory Commit- 
tee. Under the reorganization plan, the 
department is responsible for the conserva- 
tion, management, and development of wa- 
ter, minerals, timber, energy, and other 
resources. It also administers and super- 
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vises all State lands. 

A State energy conservation plan was 
approved for implementation by the Fed- 
eral Energy Administration in August. The 
goal is to reduce the State's projected ener- 
gy consumption in 1980 by at least 5%. 
Federal funding for this project by the U.S. 
Department of Energy included $614,000 for 
1977 projects and more than $1.6 million for 
1978 projects. 

Governor Edwards directed that any fed- 
eral pipeline construction applications be 
directed through the Secretary, Depart- 
ment of Natural Resources. As part of the 
Strategic Petroleum Reserve Program, the 
Corps of Engineers is seeking right-of-way 
permits to construct two pipelines con- 
necting the Weeks Island and Bayou Choc- 
taw salt domes with the St. James transfer 
terminal on the Mississippi River. Both 
pipelines would cross the environmentally 
sensitive Atchafalaya Basin. The State is 
opposing the Federal pipeline plan until 
“we know exactly where they are going 
with this program and how they plan to go 
about it." 

Louisiana held 10 lease sales in 1977. The 
State Mineral Board offered 446 tracts to- 
taling 332,298 acres. They awarded 338 
tracts totaling 144,193 acres for $20,391,944. 
In addition, mineral production from State- 
owned lands brought in $177,259,221 of 
royalties during the year. Crude and con- 
densate production from the State-owned 
offshore area was 33.814 million barrels, or 
10.7% of total offshore Louisiana produc- 
tion. 

Environment.—LOOP, Inc., entered into 
an agreement near yearend with the Loui- 
siana Department of Wildlife and Fisheries 
to do environmental monitoring to satisfy 
State and Federal license regulations. 
LOOP, Inc., also signed an agreement with 
the Louisiana State University Center for 
Wetland Resources to conduct supplementa- 
ry studies of the port's pipeline route in 
order to assess possible effects on vegeta- 
tion, alligators, and waterfowl. These 
studies will establish bases for comparison 
with data obtained during construction and 
operation of the facilities. Additionally, a 
salt dome permit hearing was held at year- 
end to discuss the LOOP plan to store 
upwards of 56 million barrels of LOOP oil in 
caverns in the Clovelly salt dome near 
Golden Meadow. 

The 1977 International Oil Spill Confer- 
ence was held in New Orleans in March. 
The conference was sponsored by the Amer- 
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ican Petroleum Institute, the Environmen- 
tal Protection Agency, and the U.S. Coast 
Guard. The conference took no direct ac- 
tion, but served as a medium of exchange of 
information by experts on the subject. Oil 
spills are of particular interest in Louisiana 
because one-third of the Nation’s oil spills, 
accounting for 38% of the total spillage, 
have occurred in the Gulf of Mexico, ac- 
cording to U.S. Coast Guard statistics. 
Project Shorebird Conference was held in 
New Orleans to demonstrate to legislators 
from 15 coastal States how Louisiana uses 
space technology to collect coastal data. The 
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legislators visited the National Aeronautics 
and Space Administration Computer Center 
at Slidell to view equipment used in these 
earth satellite studies. Louisiana’s 4-year- 
old program provides important informa- 
tion on coastal zone management decisions 
and has aided in flood damage assessment 
and other projects especially important to 
Louisiana because the coastal zone is 80 
large and poorly defined. Satellite informa- 
tion can also be used to provide information 
on pollutants and oil spills in the Gulf of 
Mexico. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Mineral fuels (petroleum, natural gas, 
natural gas liquids) provided 97% of the 
State’s crude mineral value. For the first 
time, value of natural gas at $5.1 billion 
exceeded that of petroleum at $4.7 billion. 
Louisiana production accounted for 36% of 
the natural gas, 19% of the crude oil, and 
20% of the natural gas liquids produced in 
the United States. 

Mineral fuels production supplies essen- 
tially all of Louisiana’s energy needs, pro- 
vides feedstock for the extensive refining 
and chemical industries in the State, and 
results in substantial economic benefits in 
the form of production value, tax revenues, 
jobs, and related activities. 

Carbon black production in 1977 totaled 
1,219 million pounds, an increase of 18% 
over production in 1976. 

Current statistical information on fuels, 
including coal, petroleum, and natural gas, 
is no longer available from the Bureau of 
Mines, but data on nonfuel mineral com- 
modities is still being provided. 

Before October 1, the Bureau collected 
and regularly published a variety of statisti- 
cal data on fuel production and use, and 
released certain monthly and quarterly sta- 
tistics by telephone in advance of their 
publication in Bureau periodicals. Now, 
that information has become the responsi- 
bility of the newly created Department of 
Energy, which absorbed the Bureau's fuels 
data collection and analysis functions in a 
Government reorganization. 


NONMETALS 
Nonmetals value increased by $4.7 mil- 


lion in 1977 to $350 million and comprised 
3% of the State’s total mineral value. With 
the exception of 1973, when there was a 2% 
decrease, nonmetallic minerals produced in 
the State have increased in value since the 
1971 low of $221 million. Of the eight 
nonmetallic minerals produced in 1977, four 
increased in value and four decreased in 
value. 

Barite.—Barite is vital to the petroleum 
industry, which uses about 90% of the 
world’s annual production. As a major in- 
gredient of drilling muds, barite is circulat- 
ed in the rotary drilling of oil and gas wells 
to lubricate the drill stem, cool the drill bit, 
confine high formation pressures, and seal 
the walls of the hole. About 20 pounds of 
barite are used for every foot of hole drilled. 
(Probably more in Louisiana because of the 
deeper than average drilling and higher 
formation pressures.) The U.S. Geological 
Survey estimates that in the next 10 years 
oil and gas well drilling will amount to 1.64 
billion feet. 

Crude barite was not mined in Louisiana. 
Ore mined both domestically and abroad 
was shipped to Louisiana for processing. It 
was crushed and ground for use as a weight- 
ing material in well drilling muds. Three 
plants in Orleans Parish and one each in 
Assumption, Calcasieu, St. Martin, and 
Terrebonne Parishes ground a total of 
815,376 short tons valued at $30.6 million. 

Cement.—Louisiana Cement Co., a divi- 
sion of OKC Corp., and Lone Star Indus- 
tries, Inc., both of New Orleans, produced 
and sold portland cement. Louisiana Ce- 
ment Co. produced and sold masonry ce- 
ment, and Lone Star sold masonry cement. 
Portland cement accounted for 98% of the 
total production. Ready-mix companies and 
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highway and other contractors used two- 
thirds of the total portland cement produc- 
tion. Raw materials used in making port- 
land cement included shell, limestone, clay, 
sand, gypsum, iron ore, fly ash, and calcium 
chloride. Both plants used natural gas in 
their kilns. Louisiana ranked 23d nationally 
in both production and value. Louisiana 
Cement used clam and oyster shell as its 
raw material; Lone Star used limestone 
from Alabama. Production was up approx- 
imately 10% over that of 1976. 

Clay and Shale.—The State ranked 27th 
in clay production. The 1977 output was 
401,000 short tons valued at $785,000, down 
from 513,000 tons valued at $1.2 million in 
1976. Average unit value in 1977 was $1.96 
per ton. Eight brick companies at nine 
plants, one lightweight aggregate company, 
and two cement companies mined clay. 
Principal producing parishes in descending 
order of production were Pointe Coupee, St. 
Helena, East Baton Rouge, Caddo, and Nat- 
chitoches. Clay output was consumed in the 
manufacture of lightweight aggregate, com- 
mon brick, and face brick. 

The Louisiana Geological Survey con- 
tinued sampling Louisiana clays for testing 
and evaluation at the Bureau of Mines 
Metallurgy Research Center in Tuscaloosa, 
Ala. The testing program is authorized by a 
mineral evaluation agreement between the 
State and the Bureau of Mines. Past results 
have indicated that Louisiana has large 
supplies of good commercial-grade clays. 


Table 4.—Louisiana: Clays sold or used 


by producers 

(Thousand short tons and thousand dollars) 

Year Quantity Value 
1973_ __ 979 1,329 
1974. 77⁰ 1,425 
1975. 531 1,132 
1976.— 513 1,158 
1977_ 401 785 


Gypsum.—Crude gypsum was mined 
from the anhydrite-gypsum caprock of the 
Winnfield intrusive salt dome 5 miles west 
of the town of Winnfield in Winn Parish. 
Output increased nearly 30% over that of 
1976. The entire output was used as a 
retarder in portland cement. Unit price 
was 12% higher than in 1976. Gypsum was 
calcined by National Gypsum Co. at its 
Jefferson Parish plant and by United 
States Gypsum Co. at its Orleans Parish 
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plant. Output was used in the manufacture 
of wallboard. 

Lime.—Louisiana ranks 15th in lime pro- 
duction. Much of the lime was produced by 
chemical companies for their own use. Peli- 
can State Div. of S. I. Lime Co. in St. Mary 
Parish and United States Gypsum Co. in 
Orleans Parish produced both quicklime 
and hydrated lime. Lime output was con- 
sumed principally at chemical plants, alu- 
minum smelters, and water purification 
facilities. 

Perlite.—Although not mined in Louisi- 
ana, perlite was expanded at three plants — 
American Perlite Products, Inc., in Caddo 
Parish, W. R. Grace & Co. in Orleans 
Parish, and Filter Media Co. of Louisiana, 
Inc, in St. John the Baptist Parish. The 
latter is one of the principal producers of 
filler materials. Principal uses were for 
filter aids and in concrete aggregate. Other 
uses included horticultural aggregate, plas- 
ter aggregate, and low-temperature insula- 
tion. 

Salt.—Salt, sold or used, totaled 13.2 mil- 
lion tons valued at $96.9 million, or $7.84 
per ton compared with 13.5 million tons 
valued at $92 million in 1976. These statis- 
tics indicate a 2% decrease in tonnage and a 
596 increase in value. 

Louisiana was the top ranked salt produc- 
er among the States and accounted for 
nearly 3196 of the total U.S. output. 

Production consisted of rock salt, brine, 
and evaporated salt. Fourteen companies 
mined salt at 16 operations in 10 parishes. 
Eleven operations produced brine, 3 pro- 
duced both evaporated and rock salt, 2 
produced rock salt only, and 1 produced 
evaporated salt only. Evaporated salt aver- 
aged $64.32 per ton; rock salt, $8.24; and 
brine salt, $4.04. 

Salt mining, both by solution and by 
underground methods, has provided ideal 
Storage space. The resource value of some 
deposits, especially the salt domes along the 
gulf coast, may be determined more by the 
possible storage capacity than the salt itself. 

The Department of Energy (DOE), accel- 
erated the strategic petroleum reserve pro- 
gram by advancing the target date for the 
underground storage of 500 million barrels 
of crude oil to yearend 1980, rather than 
1982. Four Louisiana salt domes were deter- 
mined to be environmentally acceptable for 
Strategic storage. The four domes were West 
Hackberry in Cameron Parish, Bayou Choe- 
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taw in Iberville Parish, Weeks Island in 
Iberia Parish, and Cote Blanche Bay in St. 
Mary Parish. The LOOP superport consor- 
tium also planned to utilize Clovelly salt 
dome in Lafourche Parish for a crude oil 
storage depot. For many years the Sorrento 
dome in Ascension Parish and other domes 
have been similarly utilized. The Louisiana 
legislature enacted a law assigning the 
Department of Conservation the responsi- 
bility and authority to control salt dome 
storage. 

The Federal Government filed an expro- 
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priation suit in Baton Rouge to get immedi- 
ate possession of Bayou Choctaw salt dome 
for strategic storage of crude oil. A similar 
suit had previously been filed to expropriate 
West Hackberry dome. Oil storage was 
initiated in this dome in 1977. 

In September, the DOE purchased the 
Weeks Island underground salt mine from 
Morton Salt Co. for $30 million. They began 
work to prepare the mine as a storage 
cavity. Storage of oil is scheduled to begin in 
July 1979. Morton will open another mine 
in the same dome at a deeper level. 


Table 5.—Louisiana: Salt sold or used by producers 
(Thousand short tons and thousand dollars) 


Evaporated salt Rock salt Brine Total! 

Year Quantity Value Quantity Value Quantity Value Quantity Value 
1978 __ 285 9,976 5,411 30,065 7,456 26,170 18,152 66,211 
1974 __ 1,386 6,024 38,641 1,223 26,932 13,543 16,960 
1975 275 15,112 5,920 96,542 6,572 46 12,166 77,116 
1976 __ 297 19,014 6,514 6,465 6,680 26,478 18,491 91,952 
1977 295 18,975 6,183 50,512 6,778 ,990 18,201 96,878 


Data may not add to totals shown because of independent rounding. 


Sand and Gravel.—Production was 22 
million tons valued at $50.8 million. Both 
production and value were approximately 
the same as in 1976. A total of 100 compa- 
nies with 139 operations reported produc- 
tion from 30 of the State’s 64 parishes. 
Leading parishes in descending rank of 
production were East Baton Rouge, Wash- 
ington, West Feliciana, St. Helena, and St. 
Tammany. These five parishes produced 
46% of the State’s output of sand and 
gravel. 

Of the total sold and used, construction 
sand and gravel made up nearly 99% with a 
value of $48.6 million. Industrial sand and 
gravel sales were only 1% of the total 
quantity and were valued at $2.2 million. 
Principal uses of the construction sand and 


gravel were for concrete aggregate and 
concrete products, fill, roadbase and cover- 
ings, and asphaltic concrete aggregates 
and other bituminous mixtures. 

Industrial sand was used mainly as glass 
sand, blast sand, and engine sand. 

The sand and gravel industry continued 
to have problems with environmentalist 
objections and land use conflicts. The Fed- 
eral Surface Mining Control Act of 1977 was 
signed into law on August 3. Although this 
act pertains only to coal mining, there is a 
provision which requires studies of noncoal 
minerals which may come under Federal 
legislation. Sand and gravel is one of the 
noncoal minerals, and a report with specific 
legislative recommendations is due Con- 
gress on August 3, 1978. 


Table 6.—Louisiana: Sand and gravel sold or used in 1977, by use 


Use 


Total or average 


Quantity Value 
(thousand short tons) (thousands) Value per ton 
10,227 $19,125 $1.87 
11,476 29,510 2.57 
21,708 48, 685 2.24 
284 2,155 7.58 
21,987 50,790 231 
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Table 7.—Louisiana: Construction sand and gravel sold or used in 1977, 
by major use category 

Use Quantity Value Value per ton 
Concrete aggregatukkõk ~~~ 11,277 $29,376 60 
Concrete produett sss ~~~ 1,575 3,485 2.21 
Asphaltic concrete „„ 2,787 6,876 2.51 
Roadbase and coveringngggss ee 2,874 5,298 84 
!;öÄ⁰ 0 ³¹¹1ſſſſſſſ OECD pe ep Oe T 3,186 3,481 1.09 
ͤhG ³o·˙¹ ⁰ mi AA eee ee a eee 54 119 2.20 
Total or average — ĩðA ⁰⁰⁰ E ee ee Se 21,703 48,635 2.24 
Stone.—Production was principally tons in 1977, gave hope that this mine 


crushed and broken clam and oyster shells. 
Eight companies produced crushed stone at 
15 locations for roadstone, roadbase, bitumi- 
nous aggregate, cement manufacture, lime 
manufacture, and other uses. Output was 
9.7 million tons valued at $26.9 million. 
Leading producers were Southern Indus- 
tries, Inc., Pontchartrain Dredging Corp., 
and Parker Bros. & Co., Inc. 

Among the States, Louisiana was the 
leading producer of shell. 

Sulfur.—Frasch sulfur, Louisiana’s top- 
valued nonmetallic mineral, was recovered 
from the caprock of four salt domes near 
the gulf coast in 1977. Louisiana’s produc- 
tion of 2.5 million long tons was approxi- 
mately 41% of the total U.S. production. 
Stocks at the end of the year totaled 1.3 
million long tons, down 20,000 long tons 
from the beginning stocks. 

Recovered elemental sulfur was produced 
as a coproduct at five refineries in five 
different parishes: Calcasieu, East Baton 
Rouge, Plaquemines, St. Charles, and St. 
John the Baptist. Production totaled 
157,000 long tons valued at $7.3 million. 
Texas and Louisiana accounted for about 
66% of the total domestic sulfur production 
of 10.6 million long tons. 

The average shipment value per long ton 
of Frasch and recovered elemental sulfur 
f.o.b. mine / plant was down about 3% in 
1977 from the previous year. The posted 
price ex-terminal Tampa, Fla., was $65 per 
long ton at yearend. 

Freeport Minerals Co., the major produc- 
er in Louisiana, produced nearly 2.3 million 
tons in 1977, about the same as in 1976. 
Output was programed to balance sales. 
The company has spare productive capacity 
at the Garden Island Bay and Grand Isle 
mines as well as potential output from 
sulfur deposits at Caillou Island and Cami- 
nada. Various new thermal efficiency and 
other techniques at the 44-year-old Grand 
Ecaille mine, which produced about 310,000 


might be maintained in operation until 
recovery in the relatively short-term future 
of its remaining reserves. 


Table 8.—Louisiana: Sulfur produced and 
shipped from Frasch mines 


(Thousand long tons and thousand dollars) 


Shipments 
Year Production Quantity Value 
19782— 3,311 3,329 W 
1914 .——— 3,308 3,426 W 
1915 n 8,070 2,012 W 
19766 2,487 2,445 W 
IIT Lm 2,422 2,455 Ww 


Pd Withheld to avoid disclosing company proprietary 


Vermiculite.—This mineral was not 
mined in Louisiana; however, exfoliated 
vermiculite was produced by Zonolite Divi- 
sion of W. R. Grace & Co. in New Orleans. 
The principal use of exfoliated vermiculite 
was as an admixture in concrete aggregate 
and as block insulation. Other uses includ- 
ed horticulture, loose fill insulation, soil 
conditioner, and plastic aggregate. 


METALS 


The primary metals industries of Louisi- 
ana (aluminum, nickel, and uranium) are 
wholly dependent on imported ores and is a 
very important part of the State's mineral 
industry. 

Aluminum.—Bauxite from Jamaica was 
processed into alumina at the Gramercy 
and Baton Rouge plants of Kaiser Alumi- 
num & Chemical Corp. Ore from Surinam 
was processed at the Ormet Corp.'s Burn- 
side plant. Metallic aluminum was pro- 
duced at the Kaiser reduction plant at 
Chalmette and at the Consolidated Alumi- 
num Corp. plant at Lake Charles. 

Nickel.—AMAX Nickel Refining Co., 
Inc., a division of AMAX, Inc., continued to 
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process imported intermediate (matte) ma- 
terials at the Port Nickel facility 15 miles 
downriver from New Orleans. Plant expan- 
sions and revisions have been designed for a 
process that is essentially hydrometallurgi- 
cal, thereby eliminating most problems af- 
fecting the environment. Nickel-copper- 
cobalt matte from Botswana and the Repub- 
lic of South Africa, along with nickel cobalt 
matte from New Caledonia, are sources of 
the plant’s feed. Rated capacity of the plant 
is 40,000 tons of nickel, 23,500 tons of 
copper, 500 tons of cobalt, and 100,000 tons 
of ammonium sulfate as a byproduct. Ac- 
cording to the company’s annual report, 
the refinery produced approximately 25,000 
tons of nickel in 1977. Shipments of finished 
products were made throughout the year to 
domestic and international destinations. Al- 
though the price of nickel was increased 
from $2.20 per pound to $2.41 per pound as 
of October 1, 1976, it never really took 
effect. The price increase was rescinded to 
its former level of $2.20 per pound on July 
25, 1977. 

Uranium.—Freeport Uranium Recovery 
Co., a subsidiary of Freeport Minerals Co., 
continued constructing facilities for re- 
covering uranium oxide from phosphoric 
acid at the Freeport Chemical Co. phos- 
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phoric acid complex at Uncle Sam. Trace 
amounts of uranium oxide occurring in the 
Florida phosphate rock used as feed will be 
recovered. The new facility was designed to 
have the capacity to recover 690,000 pounds 
of uranium oxide annually. The phosphoric 
acid process stream of the Uncle Sam plant 
will be piped into the new plant where the 
previously unrecovered uranium values will 
be stripped from the process stream. The 
cleaned phosphoric acid will then be re- 
turned to the Uncle Sam facility. The re- 
covered uranium values will be processed 
into yellowcake and then transported to 
commercial convertors for processing into 
fuel for electric powerplants. The company 
hopes to improve processing techniques and 
possibly extract other valuable constituents 
such as fluorine and rare-earth minerals, in 
addition to uranium, from the phosphoric 
acid stream. 

Construction began in late 1976. Startup 
operations are anticipated to commence in 
late 1978 and to reach design capacity of 
uranium oxide in 1979. 


io Liaison Officer, Bureau of Mines, Baton Rouge, 


2Acting State Geologist, Louisiana Geological Survey, 
Baton Rouge, La. 


Table 9.—Principal producers 
Commodity and company Address Type of activity Parish 
Aluminum: 
Consolidated Aluminum Corp . Box FUT Calcasieu. 
Lake Charles, LA 70601 
Kaiser Aluminum & Chemical Corp Box 1600 us do eain St. Bernard. 
Chalmette, LA 70043 
Cement: 
Lone Star Industries, In.“! One Greenwich Plaza 3 ec ee Orleans. 
Greenwich, CT 06830 
OKC Corp.’ ? ______ Box 10426 ccc. iiic Do 
Dallas, TX 75207 
gin c 
ig Rivers Industries, Ie Box 66377 Mine and plant Pointe Coupee. 
Baton Rouge, LA 70806 
Kentwood Brick & Tile Manufacturing Drawer F S cus coLcs St. Helena. 
Co., Inc. Kentwood, LA 70444 
Winn Rock, Inc Box 790 Mine Winn. 
Winnfield, LA 71483 
Ines Chemical Corp. Box 1219 R Plant East Baton 
Morri , NJ 07960 Rouge. 
Olin Corp- - - eee Box 2896 Se MOG eae Calcasieu 
e: Lake Charles, LA 70601 
Gille eee Underground mine St. Mary. 
Mii Dos MN 55402 
Diamond Crystal Salt 0o a1 S16 Riverside Ave Ave. do Iberia. 
The Dow Chemical o Midland, MI 48640 i Brine wells Iberville. 
International Salt oo NR Summit, PA d ria. 
Morton Salt o 110 N. Wacker Dr. EMEN. (> EDD Do. 
Chicago, IL 60606 
PPG Industries, Ine  Box1000 | — dox ces Calcasieu. 


See footnotes at end of table. 


Box 1 
Lake Charles, LA 70604 
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Table 9.—Principal producers —Continued 


Commodity and company 


Sand and 
Giff Hild co, Inc solu ue 


Louisiana Sand and Gravel Co 
Standard Gravel Co., Inne 


Stone: 
Lake Charles Dredging & Towing Co -— 
Louisiana Materials Co.“! 


Sulfur, native: 
Free 


Address 


Box 47127 
Dallas, TX 75247 


Box 963 

Baton Rouge, LA 70800 
Route 4, Box 17 
Franklinton, LA 70438 


sg Sy pe ees 


We Orleans, LA 70122 
Modile, AL 86601 


161 East 42d St. 

New York, NY 10017 
200 Park Ave. 

New York, NY 10017 
Tulas, OK 74102 

Baton Rouge, LA 70821 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Parish 


Orleans. 


The Mineral Industry of 
Maine 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Department of Conservation, 
Maine Geological Survey, for collecting information on all minerals except fuels. 


By William R. Barton! and Robert G. Doyle? 


Mineral production in Maine during 1977 
was valued at $43.2 million, a 7% increase 
over that of 1976, according to reports filed 
by mineral producers with the Federal Bu- 
reau of Mines. The increase was primarily 
due to the general effects of inflation in the 
national economy and increased production 
of sand and gravel. Production of copper 
and zinc ceased during the year. The miner- 
al products, in decreasing order of value, 
were sand and gravel, cement, zinc, stone, 
copper, gem stones, clays, lead, peat, and 
feldspar. 

While mining directly contributes only a 
small fraction of 1% of the Maine gross 
State product, construction (which uses 


mineral raw materials) contributes 7%, and 
mineral-product-dependent manufacturing 
categories contribute about 10%. 

Of the 24,000 people employed in the 
manufacturing of metal and nonmetallic 
products, 1,600 were directly involved in 
mineral extraction and processing. Total 
employed civilian labor force was 470,000. 
In some areas, the mineral industry pays a 
significant share of the property taxes. For 
example, the Martin Marietta Cement 
Corp. plant pays 4096 of the property taxes 
in Thomaston, and Kerramerican, Inc., paid 
995 of Blue Hill's total tax bill prior to 
closing of its operation in 1977. 


Table 1.—Mineral production in Maine! 


Mineral 

Clays „ thousand short tons. 
Copper (recoverable content of ores, etc.) short tons 
Gem stones er ³·¹1wä ...e i Jo et ien 
PB J hah dN has TURO I OR ge met short tons 

c up ety ĩ dS M RET thousand short tons 
Sand and gra ven! do... 
SODE ose he i im um do- 
Zinc (recoverable content of ores, etc.)) short tons 


Combined value of cement, feldspar, sand and gravel 
(industrial, 1976), silver (1976), and items indicated by 


symbol W 


P Preliminary. NA Not available. 
"Combined value" figure. XX Not applicable. 


1976 1977 
: Value à Value 
Quantity (thousands) @uantity — (thousands) 
134 $216 98 $160 
1,766 2,459 1,387 1,787 
NA 1,105 NA W 
216 100 178 109 
5 173 5 80 
210,312 213,950 10,487 19,023 
1,443 4,609 1,312 4,110 
7,810 5,779 7,269 5,001 
XX 11,973 XX 12,955 
XX 40,364 XX 43,225 
XX 20,719 XX P21 336 


W Withheld to avoid disclosing company proprietary data; included in 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes industrial sand and gravel; value included in Combined value" figure. 
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Exploration for minerals continued at an 
unabated pace during 1977. Activities ex- 
tended throughout the State with major 
interest in base metals, uranium, and possi- 
ble nickel-cobalt. 

The Maine Geological Survey published 
three geological quadrangle maps: GM-3, 
“Geologic Map and Cross Sections of the 
Eastport Quadrangle,’ GM-4, “Geologic 
Map of the Kezar Falls Quadrangle,” and 
GM-5, “Geologic Map of the Skowhegan 
Quadrangle.” The Survey also published 
several index maps— “Bedrock Geologic 
Maps of Maine," Surficial Geologic Maps 
of Maine," Ground Water Resource Maps, 
County Series," Maine Coastal Zone, Wa- 
ter Supply and Demand," and Coastal 
Marine Geology Maps." 

The U.S. Geological Survey, in coopera- 
tion with the Maine Public Utilities Com- 
mission, published Hydrologic Investigation 
Atlas HA-564, “Ground-Water Favorability 
and Surficial Geology of the Windham- 
Freeport Area, Maine." 

Legislation and Government  Pro- 
grams.—The State legislature passed and 
Governor Longley signed into law, “An Act 
to Improve the Management of the Depart- 
ment of Conservation." The new public law 
included a new Maine Revised Statute An- 
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notated Chapter 201-A on Mining and Min- 
erals. The chapter established and des- 
cribed the functions of the Maine Geological 
Survey and the State Geologist, codified 
mining on State lands, and gave jurisdiction 
to the Maine Geological Survey. 

The Land Use Regulation Commission 
(LURO) adopted a plan to regulate the use 
of Maine's unorganized territories. The plan 
regulates over half the land mass in the 
State where no formal local government 
exists. The new land-use standards require 
permits for extraction of minerals to assure 
appropriate use of resources consistent with 
the comprehensive land-use plan. The stan- 
dards are available from LURC as chapter 
10 of their rules and regulations (adopted 
January 12, 1977). An overall summary of 
Maine planning and land-use laws was 
available from the State Planning Office in 
an information pamphlet entitled “Maine 
Planning and Land Use Laws." 

Maine planning uder the Federal Coastal 
Zone Management Act proceeded during 
the year with preparation of a draft Envi- 
ronmental Impact Statement (EIS) The 
draft EIS did not adequately cover mineral 
resources that were not considered of 
national interest. 


Table 2.—Value of mineral production in Maine, by county 


(Thousands) 
County 1976 1977 pun tee per ser 1977 
Androscoggin. |. W W Sand and gravel, clays. 
FFC ene W W | Sand and gravel, stone. 
Cumberland ___________ W W Sand and gravel, stone, clays. 
Franklin 8768 8536 Sand and gravel. 
Hancock 9,195 W Zinc, copper, sand and gravel, lead, stone, 
clays. 
Kennebec ___________ ~~ W W Sand and gravel, stone. 
Knox_------------—-—-- W W Cement, stone, sand and gravel, clays. 
LinconnLHnß:un _ W 430 Sand and gravel. 
Oxford- -------------- 569 W Sand and gravel, feldspar. 
Penobscot __ t W 3,034 Sand and gravel. 
Piscataquis |... - - ----—-- 148 648 Do. 
adahoc ------------ W Do. 
Somerset 846 599 Do. 
Waldooo —------ 537 W Sand and gravel, peat. 
Washington W Sand and gravel, peat, stone. 
OFK - v 8 1,471 1,762 Sand and gravel. 
Undistributed! |... 26,828 36,215 
Total? _____________ 40,364 43,225 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


1Includes gem stones and items indicated by symbol W. 


Mata may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Maine business activity 
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p , 
1976 1977 percent 
Em oyma and labor force, annual average: 
Total vilian labor forereee thousands 472.0 470.0 -0.4 
Unemployment J7)%%%ͥͤĩ ?. ⅛x˙, LOCO AMEN do... 42.0 39.0 -7.1 
Employment (nonagricultural): 

JJ ͤ AA a do- (3) (1) TN 
Manufacturinungggg—geLss „- do- 102.5 105.9 +3.3 
Contract construction _.__. ~~ ~____~__________ ee do- 22.1 20.5 7.2 
Transportation and public utilities - do- 17.9 18.0 +.6 
Wholesale and retail trade do- 79.2 83.7 75.7 

ance, insurance, real estate z do... 14.6 15.1 +8.4 

777 ͥͥͥ E A y OR oes pete do... 263.8 267.3 4-5.5 
Government -—--------------—-—-—-——-—-—--——--————-—-— do— 75.2 77.3 4-2.8 
Total nonagricultural employment — — - - - -------------—- do... 375.3 387.8 +3.3 
Personal income: 
Tóta- —. a d 8 millions $5,750 $6,221 +8.2 
Per capita- o s onere v ee ee $5,367 $5,134 4-6.8 
Construction activity: 
Number of private and public residential units authorized 4,206 4,153 +13.0 
Value of nonresidential construction millions 6.1 9.5 +29.1 
Value of State road contract awards do. ... 29.3 0.5 4-30.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons 319 269 -15.7 
Mineral production value: 
Total crude mineral value |... „ millions $40.4 $43.2 +7.1 
Value per capita, resident population $38 $40 +58 
Value per square milllilLlij4lill „ $1,215 $1,901 47.1 


Included with Services.“ 
Includes mining. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines 
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Figure 1.— Value of sand and gravel and total value of mineral production in Maine. 


268 MINERALS YEARBOOK, 1977 
Table 4.—Worktime and injury experience in the Maine mineral industry in 19771 
Fatal ^ Nonfatal disabling Pondis bling 
Employee Fatal injury ODE ns on E 
Employees doen disabling injury abling injury 
id hours Injuries N injuries frequency injuries e 
ra ra 
Copper: 
Underground EPA 70 111.592 mm T 20 179.22 E: ENS 
Mills .. 26 43,487 — a 2 45.99 A ane 
Office 15 25,637 ls EN a Ga s A 
Total 111 180,716 Mua " 22 121.74 TN ur 
Sand and gravel: 
Surface... 796 968,950 ue SN 13 18.41 2 2.06 
Office... 63 89,578 US "T a "HN E E 
Total _-.----- 859 1.058, 528 NN m 13 12.28 2 1.89 
Stone: 
Underground 4 8,280 ae € M gu mete) — 
Surface 107 171.213 se e 9 52.51 12 70.09 
Millss 152 281.314 at "Er "E cel 2 7.11 
Office 43 80,223 ae ae ME Rn "M" =e 
Total 306 541, 030 e t 9 16.63 14 25.88 
Clays: 
Surface 12 15,336 = PE one Sie TEN NEM 
Mills 26 46,540 as ace bs T Eus Su 
Office 7 10,558 Sa Gia ES M ie EOM 
Total 45 72,434 wags = z zá EN ae 
Feldspar: 
Surface 6 2,265 "T Ene m S inus 2 
Mills 5 3,397 ore TN 1 194.38 EU Tw 
Office... -— 1 1,160 Eus xn MT T A" ETT 
Total ------ 12 6,822 T EE 1 146.58 ES E 
Peat: 
Surface... 21 21,083 oe ave 1 47.43 1 47.43 
Mills 4 500 iat a SN x s us 
Office -- 1 513 aes D 7 HER ed oe: 
Total 26 22,096 a -— 1 45.26 1 45.26 
State total: 
Underground 74 119,872 2d t 20 166.84 = 
urface. 947 1,181,607 m MS 23 19.47 15 12.69 
illss 213 375, 238 8 m 8 1.99 5.33 
Office 130 207,669 i PUN c Ew MET ae 
Grand total 1,364 1,884,386 ex EE 46 24.41 17 9.02 


1Data supplied by Mine Safety and Health Administration, U.S. Department of Labor. 


A study was underway to place the east 
and west branches of the Penobscot River in 
the Wild and Scenic River Program of the 
U.S. Department of the Interior. Mineral 
exploration data were lacking in the area; 
therefore, no assesment could be given the 
mineral potential of the area under consid- 
eration. 

The planned Dickey-Lincoln School Hy- 
droelectric Powerplant (and attendant 
transmission corridors) of the U.S. Army 
Corps of Engineers constituted another pos- 
sible future action whose impact on mineral 
resources and future mining activity could 
not be fully assessed due to incomplete data 
on minerals. 

In recognition of Maine’s serious water 
quality problems, five regions of the State 


were designated to receive money under 
Section 208 of the 1972 Federal Water 
Pollution Control Act as amended. Grants 
of $2.12 million were made to assist plan- 
ning to restore and protect water quality. 
The total effect on mining from planned 
new regulations was not projected. 

Mineral Exploration and Develop- 
ments.—Superior Oil Co. and Louisiana 
Land and Exploration Co. reported a major 
copper-zinc discovery in Aroostook County 
northwest of Ashland. 

A garnet deposit near Rangeley was being 
developed for mining by Industrial Garnet 
Extractives Co. Lime Products Corp. devel- 
oped additional acreage for limestone min- 
ing at Union. Island Resources, Inc., re- 
opened the Crotch Island granite quarry. 
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Leases on the copper-nickel prospect in 
Knox County were being maintained by 
Hanna Mining Co. and Basic Inc. The 
Portland-Monson Slate Co. completed its 
production shaft and started mining black 
slate. 

Sobin Chemical Co. (a subsidiary of IMC 
Chemical Group, Inc.) began a $15 million 
expansion to double plant size. The firm has 
been producing chlorine and caustic soda 
from imported salt, and when expansion is 
completed in 1978 will add sodium chlorate 
and hydrochloric acid to the product line. 


269 


Twelve coastal sites were identified by 
the Maine Geological Survey as suitable for 
possible future underground storage of pet- 
roleum products; each site would require 
detailed study and core drilling. Several of 
the sites are in mineralogically promising 
areas and drilling might yield auxillary 
information concerning areal geology and 
mineral potential. Rock excavated at any 
site brought to development would presum- 
ably be marketable as crushed stone. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Martin Marietta Cement Corp. 
operated the only cement plant in New 
England at Thomaston. Value of the prod- 
uct increased slightly compared with that of 
1976. Consumption of cement in Maine, as 
measured by destination of shipments from 
domestic producers, was 259,000 tons of 
portland cement and 10,000 tons of pre- 
pared masonry cement. 

Major markets for the cement produced 
at Thomaston were in Maine, New 
Hampshire, and eastern Massachusetts. 
About 61% of the product was for ready-mix 
customers; 22%, for use in manufactured 
concrete products; 10%, for building materi- 
al dealers; and 7%, for masonry cement. 
More than 99% of the portland cement 
produced was the gray, general-use, and 
moderate-heat type. 

Clays.—Production of clay in 1977 was 
98,000 tons, valued at $160,000, an increase 
in quantity and a decrease in value. Clays 
were produced in Androscoggin, Cumber- 
land, Hancock, and Knox Counties. A major 
percentage was used in cement manufac- 
ture and the remainder was consumed in 
the production of brick. 

Feldspar.—Oxford Feldspar and Mineral 
Corp. continued to operate the old Bell 
Minerals grinding mill at West Paris. Feld- 
spar was purchased for processing from Mt. 
Zion Mining Co. at Red Hill, Plumbago 
Mining Co. at Newry Hill, and other inde- 
pendent miners in Oxford County. The 
ground feldspar product was shipped to 
Massachusetts and New York for use in the 
manufacture of electrical insulators and to 
intrastate firms for use as a soil conditioner 
or in pottery manufacture. 


Garnet.—A garnet diorite at Wing Hill 
north of Rangeley was being developed for 
mining by Industrial Garnet Extractives Co. 
It is planned to process the mineral into a 
sand-size product for use in water and waste 
filtration, sand blasting, and high-density 
concrete. 

A threatened closure of the Farmington 
branch of the Maine Central Railroad 
might adversely affect the proposed mineral 
operation. 

Gem Stones.—The State, particularly 
areas where pegmatite minerals have been 
mined, continued to be an attraction for 
collectors and rockhounds. Plumbago Min- 
ing Corp. continued to market tourmaline, 
most of which was sold from stock mined 
during 1972 and 1973. The Maine Retail 
Jewelers Association presented the State 
and people of Maine with a $25,000 necklace 
of Maine tourmaline and gold that featured 
a 24.58-carat Newry Hill tourmaline as a 
center drop stone. The necklace will be 
displayed in the State Museum and will be 
available to Maine’s first ladies to wear to 
official functions. Several reports on Maine 
gems or gem localities were published dur- 
ing the year.’ 

Graphite, Synthetic.—Filer Materials, 
Inc., of York County produced synthetic 
graphite during the year. All the production 
was used in refractories and cloth. 

Peat.—Peat was produced by Pioneer 
Peat Moss Co., International Peat Moss Co. 
Inc., and Deer Hill Farms. The Down East 
Peat Co. was developing Denbo Heath near 
Deblois in Washington County for produc- 
tion of sphagnum peat starting in 1978. The 
equipment being assembled by the firm will 
be among the world's largest peat harvest- 
ing machinery. Folsom Marine Service 
Corp. of Concord, N.H., was developing 
another peat bog for production near Saco 
in York County. Acadia Peat Corp. did not 
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produce in 1977 but sold from stock. Coastal 
Resource Center Inc., Bar Harbor, contin- 
ued its research project on strategies to 
develop Maine peat resources in an environ- 
mentally acceptable manner. 

The Maine Geological Survey and the 
U.S. Geological Survey were continuing in- 
vestigation of peat deposits in Maine. Stud- 
ies have been completed on Aroostook, 
Washington, and Hancock Counties. Re- 
sources in the three-county area were esti- 
mated to be about 34 million tons of air- 
dried peat. A cooperative project to com- 
plete the study for the entire State was 
expected to last for 5 years. The Maine 
Office of Energy Resources and the Bureau 
of Geology proposed a cooperative project to 
the U.S. Department of Energy to study the 
use of peat as an energy source. This project 
will complement the peat resource study. 
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Perlite.—Chemrock Corp. expanded 
crude perlite from New Mexico at its plant 
near Thomaston. Marine Colloids Inc. used 
most of the expanded perlite as a filter aid 
while producing carragheen from seaweed. 

Sand and Gravel.—Production of sand 
and gravel was 10.5 million tons valued at 
$19 million, an increase in quantity and 
value over that of 1976. A total of 105 
companies and government-and-contractor 
operations were active during the year pro- 
ducing from 148 pits. Leading counties in 
descending order of output were Penobscot, 
Cumberland, Aroostook, and Kennebec. 
About 37% was used on government proj- 
ects and the remaining for commercial proj- 
ects. Use distribution was 15% for concrete 
aggregate, 14% for bituminous mixtures, 
34% for roadbase stone, 22% for fill, 7% for 
concrete products, and 8% for the remain- 
der. 


Table 5.—Maine: Sand and gravel sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
Count Numbe umber 
. of Quantity Value of Quantity Value 

mines mines 
Androscoggi ns 17 627 1,138 16 737 1,586 
Caec ee E 8 1,153 1,372 1,035 1,726 
Cumberland. - - - - -----------—-—- 18 1,350 2,039 18 1,391 2,571 
Me 6l ⁵ĩð E E EASA 7 468 768 223 586 
Hancock 1 503 743 10 527 1.073 
Kennebeeee ee 11 1.013 876 14 1.022 1,755 
Knor Alc ß I 5 448 124 4 545 1,222 
Lincoln — —— coc Rm 2 W W m W W 
G ² 6 W A 9 407 543 9 384 
Penobscou 17 1.529 2,115 19 1,812 8,034 
Piscataquis ss 5 211 148 5 416 648 
DESI. o i . et 2 W W ase. W W 
Somerset 6 589 846 6 362 599 
% d i i 10 474 536 9 542 943 
i nens cad c e TA 8 371 300 8 324 463 
7k y E E EA 13 858 1,457 10 833 1,762 
Undistributed_ — —- - -- --- -------- we 311 345 5 495 720 
Tota ieu ue ee re S SN 148 10,312 13,950 148 10,487 19,023 

W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

Data may not add to totals shown because of independent rounding. 
Table 6.—Maine: Construction sand and gravel sold or used 
by producers, by use 
(Thousand short tons and thousand dollars) 
1976 1977 
Use 
Quantity Value Quantity Value 

))Jõõ Linc d cU ici 5,115 5,580 3,980 7,218 
00«§ÜöÜ0 x ee a 4.597 8,369 6,507 11,805 
Total - 10,312 13,950 10,487 19,023 


1Data do not add to total shown because of independent rounding. 
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Table 7.—Maine: Construction sand and gravel sold or used, 
by major use category 


(Thousand short tons and thousand dollars) 


Use 


Concrete aggregate (residential, 
nonresidential, BIER WRyS. bridges, dams, 
waterworks, airports, etc.) 

hd products (cement blocks, bricks, 


d mixtures HUMEUR UNDE ⁵ ↄð cd a RR ERE 


—— oa a ap — a ao ae —— ae ae ae ae a u a e a — —— ——— u —— 


1976 1977 
Quantity Value Quantity Value 
3 2,046 2, 689 1.579 3,624 
nie 786 2,694 779 2,085 
"ONES 1,681 3,231 1,509 3,026 
5 2, 956 2,134 3,553 5,967 
AUR 1,307 1,565 2,289 3,259 
ates a a 15 24 
8 1,534 1,630 763 1,038 
3 10,312 13,950 10,487 19,023 


Data may not add to totals shown because of independent rounding. 


Stone.—Nine companies crushed stone at 
12 quarries for cement, bituminous aggre- 
gate, concrete aggregate, and other uses. 
Output decreased 9% to 1.3 million tons 
valued at $4.1 million. Leading producers 
were Martin Marietta Cement Corp., Blue 
Rock Industries, and Lane Construction 
Corp. 
The Crotch Island granite quarry near 
Stonington was reopened by Island Re- 
sources Inc. of Camden. The granite will be 
quarried on a special-order basis. The last 
large project to utilize the Deer Isle-type 
granite was the John F. Kennedy Memorial 
in Arlington, Va. A book was published that 
gave a detailed history of the Maine granite 
industry.* 

Lime Products Corp. began full operation 
of a new $500,00 limestone quarry and 
crushing plant near Warren. The 250-ton- 
per-hour facility is additional capacity to 
the existing company facility at Union 
where quarrying operations were being 
expanded onto additional acreage. 

The Portland-Monson Slate Co. completed 
its production shaft and was mining high- 
quality black slate. The slate was primarily 
for use in tile and electrical fixtures. 

The Federal Bureau of Mines was eval- 
uating waste slate from Monson at its 
Tuscaloosa (Ala.) Metallurgy Research Cen- 
ter to attempt to determine what byprod- 
ucts might be made from it. 

Trombley Redi-Mix Co. near Chapman in 
Aroostook County planned development of 
a quarry for crushed stone for use in its 
concrete operations. The Board of Environ- 
mental Protection issued an operating per- 
mit that included strict regulations to elimi- 
nate all possible adverse environmental and 
social effects. 


METALS 


After 5 years of mining, Kerramerican, 
Inc., suspended its mining operation at Blue 
Hill in October. Kerramerican was a joint 
venture of Kerr Addison Mines, Ltd., and 
Black Hawk Mining, Ltd. Production atthe 


property during the year to the time of 
suspension was 143,200 tons of ore of 1.1% 
copper and 5.7% zinc. Concentrates pro- 
duced contained 1,337 tons of copper, 178 
tons of lead, and 7,269 tons of zinc. Operat- 
ing equipment was removed from the 
mine, and mine openings were sealed with 
concrete bulkheads. The mill will be kept on 
a care-and-maintenance basis. To prevent 
the sulfide tailings from becoming a pollu- 
tion threat, the upraised portion was cover- 
ed with glacial till and vegetated and the 
balance submerged under water. 

At closing there remained a substantial 
inventory of zinc concentrates that was 
being shipped to St. Joe Minerals Corp. at 
Monaca, Pa., for smelting. The copper con- 
centrates were shipped to the Noranda 
Mines Ltd., Gaspé smelter at Murdockville, 
Quebec. All shipments were to be completed 
by mid-1987. Another ore body exists near 
the workings at Blue Hill but could not be 
considered minable in the circumstances of 
the current metal market. The company 
had about 100 employees. During the 5 
years of operation, the mine and mill pro- 
duced concentrates containing more than 
65,000 tons of zinc and 7,500 tons of copper. 

Superior Oil Co. and Louisiana Land and 
Exploration Co., using the contractual ser- 
vices of J. S. Cummings Co. of Bangor, made 
a major copper-zinc discovery in Township 
12, Range 8, Aroostook County, northwest 
of Ashland. From the data gathered, it was 
estimated that a minimum of 40 million 
tons of sulfide mineralization is present in 
the deposit. Assays indicated two main ore 
types, one with an average of 3.38% zinc, 
0.11% copper, and 0.861 troy ounce of silver 
and 0.0074 troy ounce of gold per ton. The 
two companies have joint control of about 
202,000 acres of land leased from Great 
Northern Nekoosa Paper Co., and addition- 
al evaluation of other propsects on the 
acreage was also planned. The two firms 
also were reported to be involved in addi- 
tional drilling in Parmacheene Township 
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and south of Fish River Lake. 

Leases on a nickel-copper prospect in 
Knox County were being maintained by 
Hanna Mining Co. and Basic Inc. to pre- 
serve their position should future demand 
for nickel improve. 

The nickel-copper potential of the Katah- 
din basic rock complex was also reported to 
be a subject of interest. Associated with the 
complex are long known, huge, massive 
pyrrhotite deposits. 

Standard Metals Corp. continued to post- 
pone drilling of air electromagnetic anoma- 
lies in the Red Ridge and other areas on 
properties leased from the Brown Co. 

Aquitaine Co. of Canade Ltd. reported 
that drilling had failed to locate copper-zinc 
deposits of commercial quality in 1977 in 
the Appalachian volcanic rocks in Bowman 
and Oxbow Townships. Geophysical work 
and drilling were to continue. 

Phelps-Dodge Exploration East, Inc., 
opened an office in Bangor and was looking 
at base metal prospects in both the north- 
ern and coastal Maine belts, as well as for 
radioactive minerals elsewhere in New 
England. 

Newmont, Rio Tinto, Allied Chemical Co., 
Kerr-McGee, Bethlehem Steel, Noranda, 
General Crude Oil (International Paper 
Co.), and Houston Oil and Minerals are 
among other firms reported to be actively 
interested in the State. 
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The American Hoist and Derrick Co. in 
Portland consumed zinc at about the same 
level as the previous year. Numerous parts 
produced in their foundry were hot-dip 
galvanized according to customer specifica- 
tions. 

Schiavone of Maine, a division of Michael 
Schiavone and Sons, Inc., operated the only 
scrap metal shredder in Maine at Leeds. 
The firm produced about 2,000 tons of 
shredded ferrous scrap per year for foreign 
markets. Nonferrous scrap was sent to the 
Schiavone recycling center in Connecticut. 

Philips Elmet Corp., Lewiston, continued 
importing tungsten and molybdenum and 
producing tungsten and molybdenum wire 
and parts using powder metallurgy tech- 
niques. About half of the finished products 
were used within the North American 
Philips Corp. electronics industry. 


aon Liaison Officer, Bureau of Mines, Newmarket, 


gm ogist, Department of Conservation, Maine 
Gane Siren: Augusta, Maine. 

3Acord, J. P. Tourmaline. Lapidary J., pt. 1, v. 31, No. 1, 
5 1977, pp. 216-229; pt. 2, v. 31, No. 2 , May 1977, pp. 


Stevens, J. P. The Maine Tourmaline Necklace. 
Lapidary J., v. 31, No. 5, August 1977, BP: 102-114. 
mpson, B. Maine Tourmaline Localities and 
Their peii to the Critical Areas Program. Maine 
State Willen, W. E. Pam Planning Rept. 31, May 5, 1977. 
Famous Mineral Localities - The Pulsifer 
Quarry. Mineral. Rec., v. 8, No. 2, March-April 1977, pp. 


T DM R. L. Tombstones and Paving Blocks. Courier- 
Gazzette, Inc., Rockland, Maine, 1977, 277 pp. 
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Commodity and company 


Cement: 
Martin Marietta Cement 
Corp., Eastern Div.! 


gn Brick Co., Ine 


Lachance Brick Co., 

a division of Morin Brick Co. 
Morin Brick Co 
Rowantrees, Inne 


Royal River Brick Co., 
c. 


Feldspar: 
Oxford Feldspar Cord 


Gem stones 
“Plumbago Mining Cord 


8 Hill Farms, Inc 
International Peat Moss 
Co. Inc. 
Pioneer Peat Moss Co 
Perlite (expanded): 
Chemrock Cor 


Sand and gravel: 
Blue Rock Industries 


H. C. Crooker & Sons, Ine 
George C. Hall Excavating 
G. E. Goding & Son, Ine _ — 
Lane Construction Corp- - - - - 


Portland Sand and Gravel 
Co., Inc. 
H. E. Sargent, Inne 


Warren Bros. Co., 
a division of Ashland Oil, 
Inc. 

Stone: 

Granite, dimension: 

The John Swenson Granite 
Co., Inc. 

Limestone, crushed: 

Blue Rock Industries 


Lane Construction Cor 
Lime Products Cor 


Marl: 
Stanley Giles 


Cook Concrete o 
Hughes Bros., Ine 
Thomas Di Cenzo, Ine 


Slate: 
Portland-Monson Slate Co _ _ 


Zinc: 
Kerramerican, Inc 


Portland and masonry. 


2 Also crushed sandstone. 


Table 8.—Principal producers 


Address 


11300 Rockville Pike 
Rockville, MD 20852 


Mt. B Washington St. 
Auburn, ME 04210 


Mosher Rd. 
Gorham, ME 04038 


on St. 
Bis Hill, ME 04614 
Box 191 


x 
Gray, ME 04039 


Box 115A 
West Paris, ME 04289 


Rumford, ME 04276 


Weeks Mills, ME 04361 
430 Trapelo Rd. 

Belmont, ME 02178 
Centerville, ME 04649 


End of 
Nashville, 


58 Main St. 
Westbrook, ME 04092 


St. 
87208 


Box D 
Pittsfield, ME 04967 


R.D. 3 
Brunswick, ME 04011 
Box 506 


x 
Rockland, ME 04841 
Route 1, Box 178A 


Bangor, ME 04401 


Gray Rd. 

Cumberland, ME 04021 
101 Bennoch Rd. 
Stillwater, ME 04489 


Fairfield, ME 04937 


North State St. 
Concord, NH 08301 


58 Main St. 
Westbrook, ME 04092 
965 East Maine St. 

or, ME 04401 
Box 357 
Union, ME 04862 


17 Mechanic Rd. 
Presque Isle, ME 04769 


Box D 
Pittsfield, ME 04967 


960 Ocean Ave. 
Portland, ME 04103 
Box 565 


Bangor, ME 04401 
75 Barker St. 
Calais, ME 04619 


Monson, ME 04464 


Box N 
Blue Hill, ME 04614 


Type of activity 


Quarry and plant 


5 pits and mills. _ _ _ 


7 pits and mills_ .. .. — 


2 pits and plant 
2 pits and plant 
4 pits and mills... _ _ 


Pit and mill 
7 pits and mills - 


5 pits and mills.. .. . _ 


Underground 
mine and plant. 


Mine and plant 


3 Also copper and lead. 
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County 


Penobscot. 


Aroostook, 
A aa dd „Waldo, 
Cumberland. 


Cumberland and 
Kennebec. 
Aroostook. 


Knox. 


Cumberland. 


Penobscot and 
Waldo. 
Washington. 


Piscataquis. 


Hancock. 


Digitized by Google 


The Mineral Industry of 
Maryland 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Maryland Geological Survey 
for collecting information on all minerals in the State. 


By Joseph A. Sutton! and Marilyn N. Dimmitt? 


Total value of Maryland’s mineral pro- 
duction in 1977 was $187 million, about 1% 
above that of 1976. The increase was due 
primarily to higher prices rather than to 
greater mineral production. 

The value of mineral production in the 
State was divided as follows: Coal, 29%; 
natural gas, less than 1%; stone, 27%; sand 
and gravel, 16%; clays, 1%; gem stones, 
lime, peat, cement, and ball clay accounted 
for the remainder. 

Three serpentinite quarries that produce 
about 18% of the crushed stone used in the 
State were reported to contain small quanti- 
ties of chrysotile asbestos. Maryland’s De- 
partment of Health and Mental Hygiene, 
Montgomery County’s Department of Envi- 


ronmental Protection, and the U.S. Envi- 
ronmenta! Protection Agency (EPA) initiat- 
ed studies to determine if the general 
public was being exposed to asbestos con- 
tained in the serpentinite rock used on 
roads in Maryland. The results of these 
studies should be available to the general 
public sometime early in the calendar year 
1978. 

Employment.—Final 1976 statistics and 
preliminary data for 1977 on business activ- 
ities of the State are given in table 3. 

Legislation and Government Pro- 
grams.—The State Legislature amended 
Sections 7-6A04(a) and -6A19(b) of the Nat- 
ural Resources Article. These amendments 
clarified the utilization of funds in the 


Table 1.—Mineral production in Maryland! 


Mineral 


(bituminous —- - - - - - ---- - ------—-—- m. n 
IDE PE CU ra RD EE Ma CORRI PN iR ae — 
Natural ga million cubic feet 
icc A E nu c uM us thousand short tons 
and and gravel _—_ -------------------- do— 


do- 
Combined value of cement, T (ball), gem stones, and 
items indicated by symbol W 


1976 1977 

P Value $ Value 

Quantity (thousands) Quantity (thousands) 
702 $1, 817 898 

2,830 61,974 8,086 58,676 
16 494 W W 
15 24 82 82 
2 W 8 W 
12,942 81,914 11,702 29,562 
15,709 47,669 16,766 50,680 
XX 41,026 XX 50,405 
XX 184,918 XX 186,699 
XX 94,918 XX P92,155 


P Preliminary. W Withheld to avoid disclosing company proprietary data; value included in Combined value” 


figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes ball clay; value included with “Combined value” figure. 
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Table 2.—Value of mineral production in Maryland, by county! 


(Thousands) 
County 1976 1977 1 

Allegany //) W $1,089 Stone. 
Anne Arundel $3,118 4,066 Sand and gravel. 
Baltimore W W Stone, ds and gravel, clays. 
Caroline 3 W Sand and gravel. 
Carroll W W Cement, stone, clays. 
r es RUE 10,895 8,929 Stone, sand and gravel. 
Charles W W Sand and gravel. 
Dorchester W W 
Frederick W W Cement, stone, clays, lime. 
Garrett W W Stone, sand and gravel, peat. 
Harford -------------- W W Sand and gravel, stone. 
Howard 1,822 2406 Stone. 
Keht.- oe a W 19 Clays. 
Montgomery ----------- W 6,065 Stone. 

ince Georges 14,264 12,125 Sand and gravel, clays. 

Mages „ 254 451 Bandi d gravel. 

FF and grave 

Washington W W Cement, stone, clays. 
Wicom co W W Sand and gravel. 
Worcester 860 695 Do. 
Undistributedi· 154,702 150,859 

. 184.918 4186, 699 


W 8 to avoid disclosing company proprietary data; included with Undistributed.“ 
1Calvert, Somerset, and Talbot Counties are not listed because no production was reported. 

Ancludes Baltimore City. 

3Includes some coal, natural gas, gem stones, and values indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 


Table 3.— Indicators of Maryland business activity 


p Change, 
1976 1971 percent 
Employment and labor force, annual average: 
Total civilian labor force _ -———--—------------—-—----- thousands_ _ 1,892.0 1,947.0 42.9 
Unemploymennn?e᷑ũndʒndn«4k«4«k44„ do 127.0 118.0 7.1 
Employment (non agricultural). 
Mining En mA e MEM gee Sef 8 da- 1.5 1.5 nome 
Manufacturing ------------------------—------—- do... 232.5 285.1 +1.4 
Contract construction E 88.9 90.2 4-1.5 
Transportation and public il, concmecuu cun do. 78.0 78.7 +.9 
Wholesale and retail trade do... 360.6 367.9 +2.0 
ce, insurance, real estate... LLL LLL LLL LLL do— 80.2 82.0 +2.2 
IV aS i cul Lue E so do— 287.0 294.9 +2.7 
Governmentn1!n!lk᷑˖klln 2L22222222222222- do____ 372.6 377.7 +1.4 
Total nonagricultural employment ~- — - ----------------— do- 1,501.3 1,528.6 +.2 
Personal 
p p ee millions 328, 855 $31,337 +8.6 
Por CAD ˙ ˙ ˙Ü1wB ðr - ( . ee $6,995 $7,572 +8.2 
Construction activity: 
Number of private and public residential units authorized 26,994 30,431 +12.7 
Value of nonresidential construction . millions 3365.5 3439.0 +20.1 
Value of State road contract awards do... $92.2 $98.0 4-6.3 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,289 1,368 +6.1 
Mineral production value: 
Total crude mineral value ___________~_____________ millions 3184.9 3186.7 +1.0 
Value per capita, resident population __________________~__ 5 $45 MUT 
Value per square milldgʒlsl kk 317.483 317.651 +1.0 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Surface Mine Land Roclamation Fund and 
provided for certain waivers from the re- 
quirements of mining and reclamation 
plans. The legislature also added a new 
section to the Natural Resources Article 
(Section 7-517) that provides for the enjoin- 
ing of violations and the assessment of 
civil penalties. This section also permits 
certain courts to enforce compliance with 
and enjoin the violation of certain orders of 
the Department of Natural Resources. 

The Federal Bureau of Mines established 
one of its seven metallurgy research centers 
on the College Park campus in 1935, on land 
donated by the University of Maryland. In 
1968, the university needed the land for 
expansion, so the Government returned the 
land and sold the buildings to the universi- 
ty. Since that time, the Bureau has been 
occupying the buildings under a 10-year no- 
cost lease that expires during the summer 
of 1978. In 1977, the Bureau was going 
through the process of making final plans 
for moving its College Park Metallurgy 
Research Center’s activities to the Christian 
Brothers De LaSalle College, a facility 
purchased in December 1976, as a replace- 
ment for quarters on the University of 
Maryland campus. 

The College Park Metallurgy Research 
Center's Particulate Mineralogy Unit, 
established in September 1976, continued to 
assist local, State, and Federal agencies in 
the identification and characterization of 
asbestiform minerals. A report titled '"Se- 
lected Silicate Minerals and Their Asbesti- 
form Varieties” was published for the pur- 
pose of providing precise definitions on 
asbestos particulates acceptable to mineral 
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analysts, regulatory personnel, and medical 
scientists. 

The Maryland Coastal Resources Adviso- 
ry Committee approved Maryland’s Coastal 
Zone Management Program document for 
Federal review and public hearing on De- 
cember 16, 1977. The Coastal Zone Manage- 
ment program is based on the premise that 
existing local, State, and Federal authori- 
ties are sufficient to regulate how Mary- 
land’s coastal zone is used. The State has 
developed a mechanism called project eval- 
uation to provide a comprehensive review 
of proposed projects that could have adverse 
impacts on the Chesapeake Bay and its 
tributaries. Project evaluation will bring all 
the permitting agencies and other interest- 
ed parties together to assess the potential 
effects of proposed developments at the 
beginning of the development approval pro- 
cess. The proposals will be evaluated, using 
a set of State coastal zone policies as a 
measuring instrument. These policies, enu- 
merated in the Coastal Zone Management 
Program, represent the first unified state- 
ment of what Maryland hopes to accom- 
plish in managing the bay. 

The Maryland Geological Survey has 
been cooperating with the Federal Bureau 
of Mines in a limestone sampling and analy- 
sis project to evaluate potential uses for 
abundant limestone resources in the State. 
The State Survey was also continuing its 
inventory of mined lands. A mined-land 
inventory map of Baltimore County was 
published in 1975; the Anne Arundel Coun- 
ty map was published in 1976; and the 
mined-land inventory of Prince Georges 
County is currently in progress. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Portland cement sold or used 
in the State in 1977 increased 4%. The 
value of sales increased 4% in 1977 com- 
pared with the 1976 figures. Masonry ce- 
ment shipments also increased 12% and its 
value rose 23% in 1977 over that of 1976. 

Maryland's leading portland cement pro- 
ducer continued to be the Union Bridge 
plant of the Lehigh Portland Cement Co. in 
Carroll County. Plants at Hagerstown and 
Lime Kiln were also in operation in 1977. 
The Flintkote Co. at Frederick and Mar- 
quette Cement Manufacturing Co. at Ha- 
gerstown were the only producers of mason- 


ry cement. Ready-mix companies consumed 
about 70% of the portland cement sold. 
Concrete product manufacturers, building 
material dealers, and highway contractors 
accounted for the remainder of the pur- 
chases. 

The cement-manufacturing plants used 
large quantities of fuel oil, coal, and electric 
energy to convert the cement rock, lime- 
stone, and gypsum materials into cement. 

Apparent consumption (shipments) of 
portland cement in Maryland in 1977 rose 
to 1.3 million tons, an increase of 6% over 
that of 1976, and masonry cement ship- 
ments to consumers jumped 18% in 1977 to 
114,000 tons. 

Clays.—The production of common clay 
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and shale rose to 893,000 tons valued at $2. 3 
million. The 27% increase was in 
large part by the expanded production of 
shale for lightweight aggregate for block 
manufacturing at the Lehigh Portland Ce- 
ment Co.’s Woodsboro pit. 

A small amount of ball clay was produced 
in Baltimore County by Cyprus Industrial 
Minerals Co. 

Seven companies operated nine pits in six 
counties during 1977. The W. D. Bowman 
Maryland clay pit in Hartford County was 
idle. 

Frederick County continued to provide 
the bulk of the clay mined in the State. 

Gem Stones.—Production of semiprecious 
stones was limited to small quantities col- 
lected by dealers and amateur collectors. 

Gypsum.—Calcined gypsum continued to 
be produced. United States Gypsum Co., the 
major producer, and National Gypsum Co. 
produced 7% more in 1977. 

Lime.—Hydrated and quicklime was pro- 
duced at a plant at Woodsboro in Frederick 
County. The quantity and value produced in 
1977 declined 18% and 10%, respectively. S. 
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W. Barrick & Sons, Inc., quarried its own 
limestone for this operation. 

Peat.—Garrett County Processing & 
Packaging Corp., near Accident in Garrett 
County, produced 1,658 tons of reed sedge 
and 892 tons of humus for a total of 2,550 
tons. A substantial reduction in the output 
of humus caused 1977 total production to 
decline 12%. However, because of the in- 
crease in sales, the total value jumped 2096. 

Perlite.—National Gypsum Co. continued 
to produce expanded perlite for use in 
concrete and plaster aggregate. Output de- 
clined 6% for 1977. 

Sand and Gravel.—A 1.2-million-ton de- 
cline in sand and gravel sold or used in 1977 
forced the overall value of this commodity 
to drop $2.4 million, a decline of 7%. Fifty- 
six deposits supplied sand and gravel to 48 
plants in 12 of Maryland’s counties. 

Prince Georges, Anne Arundel, and Cecil 
Counties were the major producing areas. 
Contee Sand & Gravel Co., Inc. (Prince 
Georges), York Building Products Co. Inc. 
(Cecil), and Harry T. Campbell and Sons Co. 
(Baltimore) were the leading producers. 


Table 4.—Maryland: Construction sand and gravel 
sold or used by producers, by use 


(Thousand short tons and thousand dollars) 


Use 


Data may not add to totals shown because of independent rounding. 


Table 5.—Maryland: Construction sand and gravel sold or 
used, by major use category 


(Thousand short tons and thousand dollars) 


5 aT T ETE 
broducte (6 (cement blocks, bricks, 


)))))%))FFͤͤ ĩð2 ³¹ 1 AAA eg ln ag 
aeii concrete aggregates and other 
ME mixtures 


1976 : 1971 
Quantity Value Quantity Value 
8,310 19,148 7,080 16,918 
4,631 12,766 4,621 12,644 
12,942 81,914 11,702 29,562 
1976 1977 
Quantity Value Quantity Value 
5,130 14,068 5,812 15,581 
1,975 5,299 1,635 4,162 
736 1,846 2,206 5,122 
3,554 7,674 955 1,699 
873 1,503 585 1,217 
671 1,524 507 1,781 
12,942 31,914 11,702 29,562 


1Data may not add to totals shown because of independent rounding. 
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Stone.—State production of stone in 1977 
ranked second in value behind coal at about 
$50.7 million. 

Eleven counties, with Baltimore County 
as the leading producer, quarried 16.7 mil- 
lion tons of crushed stone and 30,000 tons of 
dimension stone. In the crushed stone group 
limestone accounted for 71% of tonnage, 
followed by traprock at 13%, and granite at 
10%. Highway and other construction uses 
consumed 81% of the crushed stone; cement 
and lime manufacture, 13%; and miscella- 
neous other uses, 6%. 

Sandstone was the major dimension 
stone; rough block, irregular- shaped, and 
rubble constituted 86% of the total of all 
dimension stone produced. 

Serpentinite quarried in the State and 
sold in the form of crushed stone was 
reported to contain small quantities of chry- 
sotile asbestos. Asbestos is a known carcino- 
gen. The three serpentinite quarries that 
were reported to contain asbestiform min- 
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erals produced about 18% of the crushed 
stone used in the State. 

The Environmental Health Administra- 
tion of the Maryland Department of Health 
and Mental Hygiene, the Montgomery 
County Department of Environmental Pro- 
tection, and EPA initiated studies in 1977 to 
determine if the public was being exposed to 
the asbestos contained in serpentinite rock 
used on roads in Maryland. The Federal 
Bureau of Mines analyzed several of the 
samples collected and reported the results 
to the agencies conducting the study. 

Vermiculite  (Exfoliated).—A nearly 
fourfold increase in the demand for loose fill 
insulation resulted in a 25% increase in the 
production of exfoliated vermiculite. The W. 
R. Grace & Co., Prince Georges County 
plant, also sold vermiculite for use in con- 
crete aggregate, fireproofing, block insula- 
tion, and for horticulture. The crude vermi- 
culite was imported from outside the State. 


Table 6.— Maryland: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 

Quantity Value Quantity Value 
4.971 14,120 5,036 14,670 
2,361 6,494 2,378 6,488 
2,092 2,533 2,062 2,581 
1,733 5,073 2,413 7,280 
1.658 4.993 1.667 4,208 
1,506 4,520 1,724 4,423 
400 1,435 219 787 
294 850 330 981 
169 411 116 280 
32 7 27 68 
469 6,490 765 8,011 
15,683 47,000 16,736 49,772 


"Includes limestone, traprock, granite i N stone ani and sandstone. 


2Includes stone used in whi 


ural limestone, refractory fonai abrasives, other fillers and 
unspecified 


ting, so 
extenders, mineral food, filter stone a5 6), Tyne nct 497 60, flux stone, and 
Data may not add to totals shown because of independent rounding. 


MINERAL FUELS 


Coal (Bituminous).—Production in Ma- 
ryland for 1977 surpassed 3 million tons, the 
first since 1926, and it continues to be the 
most valuable mineral commodity mined in 
the State accounting for 29% of the State’s 
raw mineral wealth.‘ Strip mining has been 
the main coal mining technique employed 
in the western part of the State, but lately 
new technology and economic change have 
sparked renewed interest in deep mining. 

An increasing number of coal operators 
are executing the Land Reclamations Com- 


mittee’s revegetation standards for acreage 
planting and became eligible for early bond 
release consideration. Close adherence to 
the reclamation-revegetation plans has per- 
mitted the State to release bonds in the 
minimum amount of time. 

Coke and Coal Chemicals.—Bethlehem 
Steel Corp. operated its 10 coke oven bat- 
teries totaling 635 ovens to produce coke for 
its blast furnaces at Sparrows Point. By- 
product tar, light oil, and ammonia were re- 
covered from the coke oven gas. These 
byproducts were sold for reprocessing and 
20% to 40% of the coke oven gas was 
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returned to the ovens and burned to pro- 
duce more coke. 

Natural Gas and Petroleum.—Columbia 
LNG Corp., a subsidiary of the Columbia 
Gas Systems, Inc., continued construction of 
a liquefied natural gas (LNG) import termi- 
nal at Cove Point scheduled for completion 
in 1978. The offshore platform of the termi- 
nal is about 1/2-mile long and 2 miles 
offshore and is to be capable of mooring two 
LNG carriers simultaneously. During nor- 
mal operations, a ship will be unloaded in 
about 12 hours. Pumps will force the LNG 
through buried piping to onshore tanks, a 
distance of about 2 miles including the 
6,400-foot underwater tunnel. 

Each of the four onshore storage tanks 
holds 375,000 barrels of LNG, about one- 
half of the cargo of an LNG carrier. As new 


supplies of LNG arrive, liquid from the . 


storage tanks is to be pumped to the process 
area, where it will be revaporized into 
natural gas. The vaporizers are banks of 
tubes submerged in a bath of agitated warm 
water and heated by gas burners. As the 
liquid converts to gas, it will flow directly 
into a transmission pipeline for delivery to 
market. To carry the gas from Cove Point to 
customers, new pipelines are being con- 
structed and connected to pipeline systems 
supplying Columbia and Consolidated Natu- 
ral Gas Co. service areas. 


METALS 


Aluminum.—Although bauxite or other 
aluminum ore is not mined in Maryland, a 
significant amount of metallic aluminum is 
produced at two facilities in the State— 
Eastalco Aluminum Co. (Howmet Corp.) in 
Frederick County and Tomke Aluminum 
Co. in Baltimore County. At the Eastalco 
plant, site preparation work was initiated 
in 1977 after environmental and construc- 
tion permits were obtained for a third 
potline. Alumax, Inc., is to own 65% of the 
potline, which is to have a capacity of 91,000 
tons per year, and Mitsui & Co., Ltd., is to 
own the rest. The metal to be produced by 
the additional capacity is to be used to meet 
the growing market requirements of the 
1980's. 

The Maryland Bureau of Air Quality 
Control (AQC) and Eastalco Aluminum Co. 
have been formulating an agreement to 
correct pollution problems at the plant's 
bake oven and casthouse and thus avoid 
involved and expensive court litigation. The 
State's clean air officials and attorney gen- 
eral's office have written a delayed com- 
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pliance schedule for Eastalco to follow the 
correct emission control shortcomings un- 
covered in July 1977 by the AQC investiga- 
tors. The compliance schedule allowed the 
company until March 1, 1978, to complete 
purchase orders for the equipment and 
until July 1, 1979, to install it. 

The agreement requires Eastalco to in- 
stall baghouse equipment on its bake oven 
building, similar to that attached to its 
potlines to keep fluorides and other emis- 
sions from escaping the plantsite. À new 
casting process is being required in the 
casthouse to eliminate periodic emissions 
which occur whenever a solid flux is added 
to molten aluminum metal. Under the new 
control orders, the fluxing would be con- 
trolled in a degassing box. 

Copper.—Kennecott Refining Corp. at 
Hawkins Point, Anne Arundel County, is 
the only copper refinery now operating in 
the State. 

Iron and Steel.—Bethlehem Steel Corp.'s 
Sparrows Point plant continues to be one of 
the largest steel plants in the United States. 
In 1977, the last two of five 265,000- 
deadweight-ton tankers, the largest ships 
ever built in the United States, were built 
at the company's shipyard. 

During 1977, the company had under 
construction a $200 million 8,000- ton-per- 
day blast furnace. This facility will be the 
first in the United States of the world's new 
generation of furnaces. 

Lead.—Five companies in Baltimore 
County purchased 488 tons of secondary 
lead in 1977 (contained in soft lead, antimo- 
nial lead, and lead in alloys) which was 
smelted and used in producing type metal, 
cable covering, solder, and annealing. The 
list of producers was headed by Industrial 
Metal Melting Co. Inc, and followed by 
Signode Corp. Western Electric Co. Inc., 
Crown Cork & Seal Co. Inc., and Locke 
Insulators Inc. 

Hearings were held by the Occupational 
Safety and Health Administration (OSHA) 
in the spring of 1977 on a proposed standard 
for lead in air inside plants to control 
health hazards for workers. The proposal 
would reduce the current limit of 200 micro- 
grams of lead per cubic meter of air to 100 
micrograms per cubic meter based on an 8- 
hour average. An additional hearing was 
held in November to take testimony about 
job security for workers moved to other jobs 
to preserve their health after exposure to 
lead. EPA in December proposed an am- 
bient air quality standard for lead of 1.5 
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micrograms per cubic meter by 1982. Al- 
though the major source of lead in air is 
gasoline, the proposed restriction may re- 
quire control of fugitive lead emissions from 
smelters, according to EPA. 


18tate Liaison Officer—Maryland and Delaware, Bu- 
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reau of Mines, Washington, D.C. 
assistant, State Liaison Office, Maryland and 
Delaware, Bureau of Mines, W „D. C. 

Campbell, W. J., R. L. Blake, L. L. Brown, E. E. Cather, 
and J. J. Sjoberg. Selected Silicate Minerals and Their 
Asbestiform Varieties. Mineral Definitions and 
Identification-Characterization. B es IC 8751, 1977, 56 


PP. 
“Maryland Bureau of Mines. Fifty-fifth Annual Report, 
Calendar Year 1977. 


Table 7.—Principal producers 


See footnotes at end of table. 


Commodity and company Address Type of activity County 
Cement: 
Alpha Portland 15 South 3d St. Plant Frederick. 
Cement Co.! Easton, PA 18042 
Lehigh Portland 718 Hamilton St. PEE C EN Carroll. 
Cement Co.? Allentown, PA 18101 
Marquette Cement" First American Cente d Washington 
men erican Center us PAO ascent atk : 
Man Nashville, TN 37238 
aaO S Grove Lime Co. Frederick, MD 21701 5 Frederick. 
Baltimore Brick Co 501 St. Paul Pl. Pits 22cm Baltimore and 
timore, MD 21202 
Industrial South Flower St piace Baltimore 
terials Co. Los Angeles, CA 90071 
Victor Cushwa & Sons, Ine 201 West Potomac S FCC Washington. 
rt, MD 21795 
Buffalo Coal Coo Box 275 5 strip mines Garrett. 
Bayard, WV 26707 
Grafton Coal co Box 188 3 strip mines Do. 
2778 Lake Park, MD 
Moran Coal Co., ine Drawer E Strip mine Do. 
Westernport, MD 21562 
c. Coal Co, Ine Box 300 5 § strip mines Allegany. 
(calcined): i 
ational Gypsum C0o 825 Delaware Ave. Plant: Baltimore 
Buffalo, NY 14202 
va ee I South Waker Dr. P Do. 
oxide pigmén ts finished 
Mia mais Plone ts Co 7011 Muirkirk Rd d Prince Geo 
e n EFTA uir 1 o ENE, ce 
Lim dd Beltsville, MD 20705 ix 
e: 
pon eee ee cine = Woodsboro, MD 21798 ai 6 EO et ewes Frederick. 
Garrett County Processing R.F.D. No. 1 Bog. E Garrett. 
& Packaging Corp Accident, MD 21520 
Petroleum eries: 
Amoco Oil Co 910 South Mi Ave. Refinery- ......- Baltimore 
Chicago, ILL 
Chevron halt Co -----—- Baltimore, MD 21200_ _ _ _ _ „500 REMO Do. 
Sand and gravel: 
Campbell Sand and Gravel, Inc en Calvert Rd. FCC ss Prince Georges. 
ege Park, MD 20740 
Charles City Sand & Gravel Waldorf Industrial Center Dredges _ _______ Charles 
Co., Inc. Box 322 
Waldorf, MD 20601 
Contee Sand & Gravel Co., Inc Box 460 PH. —8 Prince Georges. 
Laurel, MD 20810 
. Harry T. Campbell and Sons White Marsh Plant C Baltimore. 
Co., a division of The Towson, MD 21225 
Flintkote Co 
York Building Products Box 1708 CCC Cecil. 
Co., Inc. York, PA 17405 


282 


MINERALS YEARBOOK, 1977 


Table 7.—Principal producers —Continued 


Commodity and company 


Martin-Marietta Aggregates .. — 
Maryland Materials, Ine 
Rockville Crushed 

Stone, Inc. 
D. M. Stoltzfus & Sons, Ine 


1Also stone. 
Also clays and stone. 


Address 


501 St. Paul Pl. 


66 
NY 10920 


timore, MD 21202 
ove Rd. 


North East, MD 21901 


Type of activity 


The Mineral Industry of 
Massachusetts 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geologist of the 
Commonwealth of Massachusetts for collecting information on all minerals except fuels. 


By William R. Barton! and Joseph A. Sinnott? 


The value of minerals produced in Massa- 
chusetts increased 11% during 1977, accord- 
ing to the Federal Bureau of Mines. The 
1977 value of $77.3 million compared with 
$69.8 million in 1976 was the result of 
quantitative increases reported for all 
major mineral products. 

Massachusetts ranked 43d among the 
States in total value of mineral products. 
Nonetheless, the State is the site of impor- 
tant production of both dimension and 
crushed stone (fourth largest producer of 
dimension granite), lime, and sand and 
gravel. Some Massachusetts granite is of 
national reputation as are some quality 
lime products. Crushed traprock serves not 
only local needs, but is also shipped to other 
Northeastern States. Gypsum products (pro- 
duced in Charlestown), bricks made from 
Massachusetts clays, and lightweight aggre- 


gates from Massachusetts shale enter New 


England markets. Sand and gravel produc- 
tion is essential to the needs of the Mas- 
sachusetts construction industry. In order 
of declining value, the principal indigenous 
mineral products are stone, sand and grav- 
el, lime, clay and shale, peat, and gem 
stones. 

Massachusetts is self-sufficient only in 
sand and gravel, and some varieties of stone 
and clay. It also provides for part of its own 
requirements for lime. The Commonwealth 
must rely on imports for most chemical raw 
materials and other nonmetallic minerals, 
all metals, and all mineral fuels. About $13 
worth of minerals are produced annually 
per capita in Massachusetts compared with 
a national average of $356; the value of 
mineral product per square mile is $9,358, 
compared with a national average of about 
$21,324. 

Despite the competitive disadvantages 


Table 1.—Mineral production in Massachusetts! 


1976 1977 
Mineral ; Value ; Value 
Quantity (thousands) Quantity (thousands) 
%%» AAA 8 thousand short 5 126 $238 149 $275 
Iñ1ĩ;ß;55 mms d le dg. ee 178 6,354 W 
sand. and grave“lllll „ do =e 16,084 29,666 16,639 34,346 
j ⁵ĩð dd ³ A ĩðͤ y ĩð- ( PORA 7,937 33,502 8,093 35, 357 
Combined value of gem stones, peat, and lime (19777) ; 
2 8 XX 69,850 XX 11,268 
Total 1967 constant dollars - sss XX 35,840 XX P38,139 
PPreliminary. W Withheld to avoid disclosing company proprietary data; included in Combined value.” XX Not 


applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


283 


284 


inherent with a lack of local mineral raw 
materials, much of Massachusetts’ manu- 
facturing activity involves processing or 
finishing of products made either directly 
from minerals or from mineral-derived 
products. Such activities in Massachusetts 
include gypsum products, brick and glass, 
concrete products, roofing products, chemi- 
cals, plastics, rubber, firearms, abrasives, 
metal working and fabrication, machine 
tools and dies, ordnance, hardware, and 
tools. In addition, most construction activity 
is heavily dependent upon the use of miner- 
al products. 

A measure of the total significance of 
minerals and mineral products to the Mas- 
sachusetts economy may be derived by stu- 
dying the gross State product (GSP) figures 
issued annually by the Federal Reserve 
Bank of Boston. While mining represents 
only 0.1% of the GSP, construction (depen- 
dent upon the availability of mineral ma- 
terials) is more than 3% and manufacturing 
is more than 25% of the GSP. The latter 
sector of the economy is itself madeup of 
13% stone, clay, glass, and primary and fab- 
ricated metal manufacture; 36% machin- 
ery, electrical and electronic components, 
motor vehicles, and ordnance and trans- 
port; and 9% chemicals, rubber, and plas- 
tics. All of these categories are dependent 
upon mineral-derived products, either en- 
tirely or in part. Even organic chemical or 
plastic products may be more than 50% 
mineral filler or extender in some cases. 

Approximately 2,400 of Massachusetts’ 
1.9 million industry workers were employed 
at the site of mining operations. An addi- 
tional 69,000 persons were engaged in con- 
struction; and of the more than 600,000 in 
manufacturing; 76,000 were employed in 
the production of stone, clay, glass, primary 
metals and fabricated metal products. Oth- 
er manufacturers that rely upon mineral- 
derived materials were estimated to employ 
an additional 227,000 persons. 

Minerals and mineral products are also 
important to the rail and truck industries of 
Massachusetts. Crushed traprock from Mas- 
sachusetts is carried by train throughout 
the Northeast for use as a preferred rail 
roadbed ballast. Dimension and crushed 
stone, lime, and sand and gravel are impor- 
tant items of both intrastate and interstate 
commerce. U.S. Gypsum trucks are a famil- 
iar sight on New England highways trans- 
porting gypsum products from the Charles- 
town plant to construction sites and mate- 
rials dealers throughout the region. 
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The maritime commerce of Massachu- 
setts is dependent upon mineral- related 
trade for continued harbor operations. For 
example, of the 26,172,442 tons of cargo 
moved through the Port of Boston in 1976, 
91% was classified as mineral fuels or fuel- 
related products. The remaining 2,241,280 
tons of freight included 689,416 tons of 
nonmetallic minerals and nonmetallic min- 
eral products, 39,785 tons of metallic ores, 
metals, and primary metal products, and 
354,796 tons of metal scrap. Cumulatively, 
96% of the freight traffic was directly 
mineral-industry or mineral- product rela- 
ted (including energy mineral products). 

The Federal Bureau of Mines sponsored 
research into the extent and quality of 
Narragansett Basin anthracite reserves by 
Weston Observatory-Boston College and 
Charles River Associates. During fiscal year 
1978, contracts of $240,000 and $48,000 were 
placed with the two groups. Stress in the 
two studies was placed upon the legal, 
environmental, economic, and societal as- 
pects involved in any future development of 
Massachusetts anthracite reserves. The Bu- 
reau of Mines also published a summary of 
in-house work to date on analytical and 
coal-cleaning studies on the anthracite as 
Information Circular 8760 “Anthracite in 
the Narragansett Basin of Rhode Island and 
Massachusetts.” 

Disposal and recycling of wastes are of 
great concern in Massachusetts. Etching 
and plating wastes from metal-working es- 
tablishments constitute a difficult environ- 
mental and disposal problem. Several Bu- 
reau of Mines research centers are at work 
devising improved methods for hand- 
ling and reclaiming such wastes, and the 
Bureau has invited State officials to nomi- 
nate most urgent areas as subjects for 
Bureau research efforts. 

The Massachusetts State Geologist has a 
Memorandum of Understanding with the 
Federal Bureau of Mines under which the 
Bureau provides free analytical support for 
his ongoing projects. 

The Massachusetts legislature passed a 
bill to regulate coal mining. Although there 
is no coal mining in Massachusetts at pres- 
ent, nor is any imminently contemplated, 
the new law was drafted to avoid any 
possible future development of coal mine- 
related problems that have been encoun- 
tered in other States. Provisions of the bill 
will be enforced by the Department of 
Environmental Quality Engineering. 

Massachusetts has completed a plan for 


THE MINERAL INDUSTRY OF MASSACHUSETTS 285 


managing coastal lands and waters and yond those promulgated by local zoning, 
submitted it to the U.S. Department of planning, and conservation authorities. 
Commerce for approval. The draft plan Massachusetts became the first State to 
affirms a continuing moratorium on mining pass a law assisting communities to buy 
in Massachusetts coastal waters and will development rights to farmland. Under the 
have additional impact upon onshore min- new law, all industrial uses, including 
eral extraction within the coastal zone by mining, would be forever prohibited on 
mandating new land use requirements be-  restricted-use properties. 


Table 2.—Value of mineral production in Massachusetts, by county 


(Thousands) 

County 2 m — al 
Barnstable |... ........— $1,111 $1,603 Sand and gravel. 
Berkshire 15,870 W Stone, linee sand and gravel. 
Bristol! 5,316 6,730 Stone, sand and gravel. 
Dukes 105 98 Sand and gravel. 

Essex. nn 6,734 Stone, ada and gravel. 
77000010 an 1,617 Sand and gravel, stone 
Hamp den W 4,700 Stone, sand and gravel 
PTT and gravel, stone. 
Middlesex. . ----------- 15,232 15,541 Stone, sand and gravel 
Nantucket. ..- Sand and gravel. 
Norfolk ~- ----------—- W W Stone, sand and gravel, clays. 
Plymouth __ nn W W Sand and gravel, clays, stone. 
Suffolk. 2.2... W W Stone. 
Worchester -_---------- W W Sand and gravel, stone, peat. 
Undistributed! ii 25,483 39,912 
Total? ______________ 69,850 11,268 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
Includes gem stones. 
*Data may not add to totals shown because of independent rounding. 


Table 3.— Indicators of Massachusetts business activity 


p Change, 
1976 1977 percent 
Ei c ect and labor Ure. annual average: 
civilian labor forrõre ~~ ~~~ __ -__ thousands. _ 2,753.0 2,780.0 +1.0 
Unemployment __________~_--~~_~ ««4é« 222222222222 do... 262.0 225.0 -14.1 
Employment (nonagricultural): 
Mining E US M RO PRU ey Ea 88 do— (5) 1) 2a 
Manufacturing do— 592.9 608.0 +2.5 
Contract construction __________ ~~~ Le do- 71.6 68.9 -3.8 
Transportation and public utilities „ö do... - 112.1 111.8 —3 
Wholesale and retail tralllteeeaa ~~ c2-- do— 521.1 536.1 42.9 
Finance, insurance, real estat«kk LLL LLL c2 0. —— 135.2 136.1 +.7 
P cee ee ee eee do— 2509.7 2530.9 +4.2 
Governmentln!ktktkiiũhkkkkdtd 2222222222 do... 366.5 371.7 +1.4 
Total nonagricultural employment __________________ — do_ ___ 2,309.1 2,363.5 +2.4 
Personal income: 
%%êé%ũ ]¾˙ A ð⅛ ²³ A é “ ] ] —— millions $38,414 $41,964 +9.2 
FCJ4!ÄÜ⁰Ü oe ete ⁰ et ee as ete LE $6, +9.4 
Construction activity: 
Number of private and public residential units authorized |... 18,201 21,978 +20.8 
Value of nonresidential construction ——--------------—- millions 4 2.0 +36.0 
Value of State road contract awards do... $145.0 120.0 -17.2 
Shipments of portland and masonry cement 
to and within the State thousand short tons. 846 895 +58 
Mineral production value: 
Total crude mineral value ___~____.~__~______________ millions 369.8 $77.3 +10.6 
Value per capita, resident population _——-—--—-----------------—-—- $12 $13 +8.3 
ue per square milllllg lvl $8,459 $9,358 +10.6 
PPreliminary. 
Included with “Services.” 
2Includes mining. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Table 4.—Worktime and injury rece n the Massachusetts mineral industry in 
1 


Fatal Nonfatal disabling N disabli 
Employee Fatal injury 8 ans NOn sabling 
Employees : : disabling injury disabling injury 
ds hours injuries oed injuries frequency injuries frequency 
rate rate 
Sand and gravel: 
Surface —- 1,231 1,595,551 E — 5 9.13 4 2.51 
iIcbcee 233 293,220 Migs sh inc ed T» ae 
Total 1.464 1,888,771 8 epee 5 2.65 4 2.12 
Stone: 
Surface 379 648, 874 - Lm 22 33.90 3 4.62 
Mill —— unm 809,935 -" PME 8 9.88 M EO 
Office 128 240,082 8 US D a EM M 
Total 895 1,698,891 = ES 30 17.66 3 1.77 
Clays: 
Surface 14 25,425 z Lc zum T ES TE 
Mil... 12 21,680 E HE S N; daa Bes 
Office _._.__._-- 3 4,640 E - Es av FN mu 
Total 29 51,745 8 eae m ium iu — 
Peat: 
Surface 6 7,041 z R Bie hice ae ioe 
Office... 1 280 E c ESN 2a ve its 
Total 7 7,821 = mm deeds ES Za = 
State total 
Surface 1,680 2,276,891 ee M 21 11.86 7 8.07 
ITC; 400 831,615 da a 8 9.62 zh NOT 
Offict‚e 365 538,222 x A TE a EM MS 
Grand total 2,395 3, 646,728 = = 35 9.60 7 1.92 


!Data supplied by Mine Safety and Health Administration, U.S. Department of Labor. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Cement is not produced in 
Massachusetts. In 1977, domestic producers 
shipped 858,546 tons of finished portland 
cement and 36,414 tons of prepared mason- 
ry cement into the State, compared with the 
equivalent 1976 figures of 810,545 and 
34,704 tons, respectively. 

Clay and Shale.—Common clay and shale 
production in 1977 increased 18% in ton- 
nage and 16% in value, compared with the 
1976 level. The principal producers of brick 
and common clay products were K-F Brick 
Co., Inc. (Susquehanna Corp.), at Middlebo- 
ro, and Stiles & Hart Brick Co. at Bridgewa- 
ter. The Masslite Division of Plainville 
Corp. produced expanded lightweight aggre- 
gate for use in concrete products from 
mixed shales and anthracite of the Carbon- 
iferous Narragansett Basin. 

Gem Stones.—Small amounts of gem 
stones and specimens were collected by 


hobbyists. Amethyst from Bellingham has 
been of particular interest in recent years. 
The world's largest synthetic sapphires (40- 
pound crystals) are made at Crystal Sys- 
tems, Inc., in Salem. 

Graphite.—Small quantities of synthetic 
graphite were reported produced in Mas- 
sachusetts. 

Gypsum.— United States Gypsum Co. cal- 
cined raw gypsum from Canada at Charles- 
town (Boston) in Suffolk County. Output of 
gypsum products increased from the 1976 
level. 

Lime.—Pfizer, Inc., and Lee Lime Corp. 
produced lime in Berkshire County for food 
products, precipitated calcium carbonate, 
mason’s lime, sewage treatment, and other 
uses. Production increased over that of the 
previous year. The lime was used in Mas- 
sachusetts, New York, Connecticut, and 
other States. 

Peat.—Reed-sedge peat was mined by 
Sterling Peat Co. in Worcester County. The 
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peat was used mainly by nurserymen, 
landscapers, and greenhouse owners. 

Perlite (Expanded).—Crude perlite 
mined outside the State was expanded at 
two plants in Suffolk County that sold the 
product mainly for lightweight aggregate, 
low-temperature insulation, masonry and 
cavity fill insulation, and horticultural ag- 
gregate. 

Roofing Aggregate.—Output of rhyolite 
to make roofing granules decreased slightly. 
The rhyolite is quarried in Norfolk County 
and for statistical purposes is classified as 
miscellaneous stone. 

Sand and Gravel.—Sand and gravel pro- 
duction in 1977 increased 3% in quantity 
and 16% in value, compared with that of 
1976. The 16.6 million tons of sand and 
gravel produced was 44% of the total value 
of mineral output in Massachusetts, making 
sand and gravel second only to stone 
as a mineral commodity produced in the 
Commonwealth. There were 186 sand and 
gravel operations reported, 3 of which pro- 
duced industrial sands. 

Sand and gravel production was reported 
from all counties in the State except 
Suffolk. Building and paving markets con- 
sumed the major portion of the production. 
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Industrial sand was used for molding, blast- 
ing, and filtration. 

During the year there were numerous 
local controversies over gravel removal per- 
mits. Many applications were denied out- 
right by local zoning or conservation bodies, 
and others were amended to make condi- 
tions under which mining could proceed far 
more stringent. The result was a continued 
upward trend in the prices for mineral 
aggregates used in construction. 

Stone.—Stone production increased 2% 
in tonnage and 6% in value in 1977. Stone 
with a value of $35.4 million, was the 
leading mineral product in value in Mas- 
sachusetts in 1977, contributing 46% of the 
value of the State’s total mineral product. 

Dimension stone production declined 24% 
to 62,600 tons valued at $4.9 million; 
crushed and broken stone increased 2% to 8 
million tons valued at $80.1 million. 

Stone, produced in 44 quarries in 11 
counties, included basalt, granite, lime- 
stone, dolomite, and miscellaneous stone. 
Basalt was the most important stone in 
both quantity and value. Crushed and bro- 
ken stone accounted for 99% of the total 
stone quantity in 1977 and 86% of total 
value. 


Table 5.—Massachusetts: Sand and gravel sold or used by producers, by use 


1976 1977 
Use tity value Value tity Value Value 

(thousand per ( ousand per 

Construction 
Sand nl Leti 9,214 $13,361 $1.45 6,912 $13,761 $1.99 
Gravel |... 6,785 15,685 2.31 9,609 19,633 2.04 
Total!!! 16,000 29, 046 1.82 16,520 33,395 2.02 

Industrial 

he tei ee ee eed 83 615 7.41 119 951 7.99 
Gravel 2 4 2.00 es Pon t. 
rr 85 619 7.28 119 951 7.99 
Grand total or average 16,084 29, 666 1.84 16,689 34.346 2.06 


Data may not add to totals shown because of independent rounding. 
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Table 6.—Massachusetts: Construction sand and gravel sold or used, by major use 


category 
1976 1977 
Use b siat Value Value per tity Value Value per 
B ierra tons) (thousands) ton Aas gonna (thousands) ton 
Concrete aggregate (residential, 
55 highways, 
rame, waterworks, air- 
oe S „g 5,378 $12,357 $2.30 6,654 $15,754 $2.81 
Concrete products (cement 
blocks, bricks, pipe, etc.) 896 1,983 2.21 1,046 2,620 2.50 
haltic concrete aggregates 
and other bituminous mixtures 1,753 3,597 2.05 1,414 3,437 2.43 
Roadbase and covering 3,410 4,880 1.43 3,368 5,894 1.75 
Fill ses io et gh eic 8,732 4,524 1.21 8,461 4,444 1.28 
Railroad ballast! | . ..... — T" n W W 2.82 
Other uses 830 1,705 2.05 571 1,246 2.17 
Total or average 216,000 29,046 1.82 16,520 33,395 2.02 


wW Withheld to avoid disclosing company proprietary data; included in “Total.” 


ballast included with “Other uses.’ 


Aor do not add to total shown because of independent rounding. 


Crushed and broken stone producers were 
the quantity leaders in the stone field. They 
included John S. Lane & Son, Inc., Warren 
Bros. Co., a division of Ashland Oil & 
Refining Co., and Simeone Stone Corp. The 
value leaders, however, were H. E. Fletcher 
Co., a producer of granite dimension stone, 
and Pfizer, Inc., a producer of ground lime- 
stone (marble) products. Both products have 
much higher unit values than stone for 
construction aggregate. 

Among the States, Massachusetts ranked 
fourth in output of dimension granite, 
fourth in crushed traprock, and eighth in 
total output of dimension stone. 


The Roma Stone Corp. started operation 
of a crushed stone quarry in Woburn near 
the juncture of Interstate 93 and the Boston 
Beltway (1-95). The operation will produce 
800,000 tons of stone in 4 years and level a 
small hill. The newly created flat land will 
then be recycled as a prime industrial site. 

Vermiculite.—The quantity and value of 
the vermiculite processed in Massachusetts 
during 1977 increased slightly. W. R. Grace 
& Co. in Hampshire County exfoliated ver- 
miculite mined outside the State. The ma- 
terial was used mainly as insulation; other 
uses were, in order of production, concrete 
aggregate, soil conditioning, and plaster. 


Table 7.—Massachusetts: Production of crushed stone, i by use 
(Thousand short tons and thousand dollars) 


Use 


Roofing granite. _______________--_-__--___- 
en rin limestone - -—-—---------------————- 
Riprap and jetty stone _______________________ 


Surface treatment aggregate ___________________ 
Other“ 8 


1976 1977 
Quantity Value Quantity Value 
o E 9,024 9,455 3,103 10,710 
3353 1,136 2,738 1,466 4,060 
5 720 1,957 760 2,194 
ince e ieu 646 1,848 152 1,615 
5 541 1,448 632 1,712 
5 283 855 245 818 
EREMO 167 412 173 W 
5 138 1.021 134 996 
TEM 127 399 101 360 
NOM 221 695 81 216 
NERONE 167 429 1 30 
pad Saad ent 678 7,331 573 7,794 
5 7,855 28,150 8,080 80,501 


"Includes traprock, granite, limestone, and miscellaneous stone. 
2Includes stone used in lime manufacture, fill, other filler (1977), whiting (1976), mineral food, asphalt filler, flux stone, 


unspecified uses, and uses indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 
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METALS 


Scrap.—Matcon Recycling, Inc., began re- 
cycling municipal refuse at Salem. The firm 
recovered 400 tons of metal per month, 
mostly tin cans for detinning. Other prod- 
ucts included scrap aluminum, glass, and 


paper. 


Uranium.—The Department of Energy 
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revealed tentative plans to test the Con- 


the plan. 


Table 8.—Principal producers 


Commodity and company 


Clays: 
K-F Brick Co., Inc. 
(Susquehanna Corp.) 


Plainville Corp., Masslite Div. 


Stiles & Hart Brick Co 
Gypsum, calcined: 


United States Gypsum Co. 


Pea 
Sterling Peat Co 
Perlite, expanded: 


Whittemore Products, Ine 


Roo 
Bird & Son, ne 


Sand and gravel: 
Construction: 
Assabe 


t Sand & Gravel 


J. J. Cronin Co ___ 


E. L. Dauphinais, Inne 
Hyannis Sand & Gravel, Ine 
Marshfield Sand & Gravel, Inc 


Merrimack Paving Corp 
Namasket Construction Coo 
A. A. Will Sand & Gravel Corp 
Worcester Sand & Gravel Co 


Industrial: 


Holliston Sand Co., Inne 
Southeastern Sand & Gravel Inc 


Whitehead Bros. Co 


Stone: 
G. Brox, Ine 


Essex Bituminous Concrete, Ine 


H. E. Fletcher CO 


John S. Lane & Son, Ine 


P. J. Keating Co 
Lynn Sand & Stone Co 


Manchester Stone & Gravel Co _ _ 
Massachusetts Broken Stone Co 


See footnotes at end of table. 


Address 


River St. 
Siete pa MA 02346 


Box 3 

Walpole, MA 02081 
Box 367 

Bridgewater, MA 02324 


101 South. Wacker Dr. 
Chicago, IL 60606 


Marble St. 

Lee, MA 01238 
260 Columbia St. 
Adams, MA 01220 


Sterling Junction, MA 01565... 


85 Harrison St. 
Roslindale, MA 02131 


49 Washington S 
East Walpole, MÁ 02032 


Box 256 

Acton, MA. 01720 

Box 176 

North Reading, MA 01864 

160 Worcester Rd. 

North Grafton, MA 01536 

Box 96 

H "py MA 02601 

Clay Pit Rd. 

Marshfield; MA 02050 
em 

Groveland, MA 01830 

Box 


182 Holden St. 
Shrewsbury, MA 01545 


303 Lowland St. 


er Rd. 
Florham | Park, NJ 07932 


1471 Methuen St. 

Dracut, MA 01826 

55 Russell St. 

1 8 75 d MA 01960 

West Chelmsford, MA 01868 - 


Box 125 

Westfield, MA 01085 
Box 367 

Fitchburg, MA 01420 
30 Danvers Rd. 
Swampscott, MA 01907 
Box 402 

Manchester, MA 01944 


133 Boston Post Rd. 
Weston, MA 02193 


Type of activity 


____do ..- 


shes COO oes 


. 
e 
Ste OO suc 
e 


—— d — 


necticut Valley of Massachusetts for urani- 
um potential. However, it was unclear when 
funding would be available to implement 


N aaa Liaison Officer, Bureau of Mines, Newmarket, 
2Massachusetts State Geologist, Boston, Mass. 


County 


Plymouth. 
Norfolk. 
Plymouth. 


Suffolk. 


Berkshire. 
Do. 


Worcester. 
Suffolk. 


Norfolk. 


Middlesex. 
Do. 
Worcester. 
Barnstable. 
Norfolk. 
Essex. 
Plymouth. 
Norfolk. 
Worcester. 
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Table 8.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone: —Continued | 
Old Colony Crushed Stone Co Box 230 Quarry - --— Norfolk. 
S : Corp das Rarapike St. -d Do 
imeone Stone Cor i cuello a : 
Trimount Bituminous Products Co- 1840 Revere Beach Pkwy. ---.do ..- Essex. 
Everett, MA 02149 
Warren Bros. Co., a division 430 Howard St. ----d0 Lc Bristol. 
of Ashland Oil & Refining Co. Brockton, MA 02402 
e exfoliated: 
Grace & o 62 Whittemore Ave. Plant Hampshire 
Cambridge, MA 02140 
1 Also sand and gravel. 
2A]so expanded perlite. 


3 Also stone. 


The Mineral Industry of 
Michigan 


This chapter has been prepared by the Bureau of Mines, U.S. Department of the Interior, 
and the Geological Survey Division of the Michigan Department of Natural Resources, 
under a Memorandum of Understanding for collecting information on all minerals 


except coal and liquid fuels. 


By Edward C. Peterson! and Esther A. Middlewood? 


Michigan's mineral production in 1977 
was valued at $1.6 billion, a 5% increase 
over that of 1976. Record production of oil 
and gas was offset by a 26% drop in iron ore 
production. Crude oil was the principal 
mineral commodity in value, followed by 
iron ore, cement, natural gas, sand and 
gravel, and stone. 

Significant events in the mineral indus- 
try during the year included a lengthy 
Strike by 3,400 members of the United 
Steelworkers of America against the 
Cleveland-Cliffs Iron Co. (CCI). The work 
stoppage closed the company’s iron mines 
between August 1 and November 23, result- 
ing in a sharp decline in iron ore shi- 
pments for the year. 

Inland Steel Co. announced plans for 
phasing out operations at its Sherwood 
underground iron mine in Iron River. Pro- 
duction is expected to continue until mid- 
1978, although shipments from stockpile 
are scheduled through the 1981 shipping 
Season. 

Startup of a giant casting machine that 
can continuously cast the widest steel slabs 
in the world was announced by National 
Steel Corp.s Great Lakes Steel Div. in 
Detroit. The facility, estimated to cost over 
$60 million, is designed to cast slabs mea- 
suring 104 inches wide by 12 inches thick. 

Exploration.—The U.S. Geological Sur- 
vey, in cooperation with the Geological 
Survey Div. of the Michigan Department of 
Natural Resources (DNR), completed detail- 


ed studies of iron-bearing rocks in the Mar- 
quette and Gogebic iron ranges in the Up- 
per Peninsula during 1977. The lengthy 
study, conducted over a 20-year period, 
included mapping the surface distribution 
of the iron-bearing rocks. Only the taconite, 
for which both mining and upgrading by 
concentrating techniques is required to pro- 
duce a usable product, was considered. 
According to the study, the resources of this 
material in Michigan are large, but only 
about 1% of them can be considered re- 
serves (profitably minable at present).* 

The Institute of Mineral Research at 
Michigan Technological University, in coop- 
eration with both the U.S. Geological Sur- 
vey and Michigan's DNR, continued geolog- 
ic studies of an area about 40 miles north- 
west of Marquette, where earlier testing 
prompted scientists to announce that poten- 
tially important deposits of rocks rich in the 
phosphate mineral apatite may occur. One 
diamond core hole was drilled in the area to 
provide samples for analysis. No results of 
the study had been announced at yearend. 

Exploration for uranium by several min- 
ing companies and governmental agencies 
continued in the Upper Peninsula during 
1977. Exploration by the Tennessee Valley 
Authority (TVA) with American Copper & 
Nickel Co. a subsidiary of International 
Nickel Co., consisted of aerial reconnais- 
sance, surface examination, and test drill- 
ing over thousands of acres. A report from 
the firm contracted to do the exploration 
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Figure 1.—Value of iron ore, petroleum,and total value of mineral production in Michigan.. 
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Table 1.—Mineral production in Michigan! 
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1977 
Mineral ; Value ; Value 
Quantity (thousands) Quantity (thousands) 
Cement 
Masonry ______________ thousand short tons. .. 218 ,970 246 $9,761 
Portland . 455 = 4,931 145,381 5,582 166,808 
Clas oce ß Cr CD I EP 1,934 4,141 2,007 5,126 
Copper (recoverable content of ores, etc.) short 1 8 43,707 840 42, 375 56,613 
Del 2 s . . a cL NA 10 NA 12 
Gyp sum thousand short tons 1,837 9,842 1,924 8,778 
Iron ore (usable), thousand long tons_ _ _ gross weight. 16,245 441,206 12,009 356, 
MNT aa duc mei eic thousand short tons. 1,456 39,686 1,347 42,015 
Naturalgas. million cubic feet. 119,262 106, 739 129,954 181 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand 42-gallon barrels . _ 8,504 19,725 
7,919 13,615 
d HOf n notch Cia ae do.. 1 ;215 6,306 
67... ĩ KTK thousand short tona... 280 13 397 226 8,917 
PUE (crude)_______ thousand 42-gallon barrels_ _ 30,421 329,637 32,965 362,722 
S1 Meet ne (AAA D thousand short tons 4,219 79,140 8,939 78,808 
Sand and gravell 2-2-- do- 47, 403 78, 455 486 101,542 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 311 1,852 885 1,550 
JJ a RR RES thousand short tons. 41,485 82,331 40,525 85,118 
5 value of bromine, calcium chloride, 
iodine, and magnesium compounds XX 1128, 557 XX 188,626 
TOU] oui cl Ll y Lt LIEU S XX 1,546,315 XX 1,622,547 
Total 1967 constant dollar XX 793,123 XX B300,889 
PPreliminary. "Revised. NA Not available. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 2.— Value of mineral production in Michigan, by county! 


(Thousands) 
County 1976 1977 11 
Alconana.a -- pet $46 cand and gravel. 
N ied LUPIS NT AUREIS DU 
Allegan . nn 2,174 W Sand and gravel, stone, peat. 
Alpena_ -------------- 65,116 W Cement, stone, clays, sand and gravel. 
Antrim mcum Clays, sand and gravel. 
Arenac. 22-22-2222 W 1,231 Stone, sand and gravel. 
onc PME M ayaa 183 Sand and gravel. 
eee eee ee W Sand and gravel, stone. 
PGA €" 14,115 12,881 Cement, sand and gravel, lime. 
Ben zie W Sand and gravel. 
Berrien _____________-_ 5,095 7,050 Do. 
Bran en 217 Sand zane gravel, stone. 
Caloun-”w-w ___- 21,716 959 
O T MERE ERR OR eg W 1,082 Sate and gravel. 
Charlevoix ____________ W W Cement, stone, sand and gravel. 
Cheboygan ------------ W W Stone, sand and gravel. 
Chippewa_____________ W W Do. 
)J a is W 436 Sand and gravel. 
Clinton W W Sand and gravel, clays. 
Crawford ___________-- W 73 Sand and gravel. 
„„ ee W 659 Sand and gravel, stone. 
Dickinson ..........-- W W Iron ore, sand and gravel, stone. 
Eaton _______________ 8,239 W Sand and gravel, stone, clays, 
Emmett 15,520 W Cement, stone, clays, sand an edi 
Genese z W W Sand and gravel. 
Glad win W 15 Do. 
Gogebic 2222.2 -- 158 242 Do. 
Grand Traverse 67,787 208 Do. 
Gratiot ___________--~- ; W Calcium chloride, magnesium compounds, 
salt, sand and gravel. 
Hillsdale _____________ 19,448 882 Sand and gravel. 
Houghton 2,959 344 Sand and gravel, stone. 
Huron .-------------- Stone, lime, sand and gravel. 
Inghnae nk 31,913 1 Sand and gravel, peat. 
TORI cca A es 407 195 Sand and gravel. 
E e o soci ĩ mius W Gypsum, sand and gravel. 
WOR: clle W Iron ore, sand and gravel. 
Hd noo W 1,018 Sand and gravel. 
Jackksoen „ W Sand and gravel, stone. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Michigan, by county! —Continued 


(Thousands) 
County 1976 1977 F 
amazeoo .-- W $2,169 Sand and gravel. 
Kalkaska _____________ $80,471 ; 
Kent. AA 5,117 W Sand and gravel, gypsum, peat. 
Keweenaw g - 36 ne 
Oil oe eet ee, W 75 Sand and gravel. 
Lapee rr 3,654 W Sand and gravel, peat, calcium chloride. 
LeelanuuWMuu W W | Sand'and gravel. 
5 —— — ue is 55 
ivings toon ; : 
Düt %⅛¾²-ͥmu enea W 120 Do. 
Mackinac |... 13,354 14,919 Stone, sand and gravel. 
aco•mddd W 499 Sand and gravel. 
Manistee .-_---------- 126,365 70,213 d compounds, salt, sand and gravel, 
romine. 
Marquette Ww Ironore, sand and gravel, stone. 
Mason 169,763 W Calcium chloride, magnesium compounds, 
lime, bromine, sand and gravel. 
Me costa 723 W Sand and gravel, peat. 
Menominee ___ - -------- 76 118 d and gravel. 
dland_—------------ 133,849 W Bromine, calcium chloride, magnesium com- 
pounds, salt, iodine. 
Missau kee 7,496 248 d and grave 
Monroee „099 35,209 Cement, stone, clays, peat. 
Mont calm W 1.004 Sand and gravel. 
Montmoreny) W nae 
rr W W Sand and gravel, salt. 
Newaygo ------------- W W | Sand and gravel. 
Oaklanßdddſi 18,505 20,238 Sand and gravel, peat. 
E etapa aoe ota W 2,808 Sand and gravel. 
Ogema ------------- 6.731 380 Do. 
Ontonagoe ns 59,550 58,388 Copper, silver, sand and gravel. 
Osceola ______________ 3,937 530 Sand and gravel. 
3 V 78 812 38 Sand and l 
Oo ee ATE, ; an vel. 
Ottawa _____________~- W 5,138 Do. E 
Presque Isle_ _______--~-~~- W 85,512 Stone, sand and gravel. 
Roscommoͤnn 4,443 eee 
Saginaw_____________ _ W W Sand and gravel, lime. 
St. Clair 47,507 W Zelt, sand and gravel: 
St. Joseph - ------------ W W Sand and gravel, stone, peat. 
lát MS IET W W Peat, sand and gravel, lime. 
Schooleratt.. 1,423 1,774 Stone, sand and gravel. 
Shiawassee |... ------ W W Clays, peat, sand and gravel. 
JJ e 2,268 W Sand and gravel, lime. 
Van Buren W Sand and gravel. 
Washtenaw _ - ---------- W 8,319 Do. 
Wayne 88,716 91,494 "ume, cement, salt, stone, sand and gravel, 
clays. 
Wexford ------------- W 1,660 Sand and gravel. 
Undistributed? |... 7T592,852 1,240,496 
Total* cnm 71,546,315 1,622,547 
"Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


1Values of petroleum and natural gas are based on an average price per barrel and cubic foot respectively for the State. 


2Includes values for gem stones, natural 
assigned to specific counties, and values indicated by sym 


gas, natural gas a petroleum, and some sand and gravel that cannot be 


Data may not add to totals shown because of independent rounding. 


indicated that efforts to date have failed to 
reveal any commercial deposits of uranium. 
Exxon Co. USA centered its search for 
uranium in Dickinson County, south of 
the city of Marquette. No results were 
announced. Under a grant received from 
the U.S. Department of Energy (DOE), Mi 
chigan's DNR attempted to evaluate poten- 
tial uranium-producing areas in Marquette 
County. This project, which essentially con- 
sists of drilling for geologic information, 
fulfills one of the prime objectives of DOE's 
National Uranium Resource Evaluation 
Program. The program is aimed at provid- 
ing geologic data that will improve the 
information base for assessment of re- 
sources and to aid industry exploration 
efforts. 


Transportation.—One of the basic ingre- 
dients to a healthy economic climate in any 
area is efficient transportation of raw mate- 
rials and finished pfoducts. Water transpor- 
tation on the Great Lakes plays a major role 
in many of the operations of Michigan's 
mineral producers and processors. Without 
the Great Lakes network, moving products 
to market would be difficult since most rail 
systems in the State are not geared for the 
mining industry. The distances between 
producers and consumers are too great for 
realistic and practical truck movement. 

Five stone quarries, located within a 75- 
mile radius of the Straits of Mackinac, rely 
almost exclusively on waterborne transpor- 
tation to move their products to market. 
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Table 3.—Indicators of Michigan business activity 
p , 
1976 1977 ees 
Empl t and labor force, al : 

E otal civilian labor eee m » PESA PC thousands 4,000.0 4,118.0 42.9 
Unemployment _________________-_-------------- do— 374.0 337.0 9.9 
MER e EE ͤ MU Sd UE do--- 21 M 39 

Manufacturing „„ 8 „056. „105. 44. 
Contract construction ßſ0ͤõ;?ͤſ/ꝗ³ do... 105.3 124.1 +17.8 
Transportation and public utilities do... 144.6 146.9 +1.6 
Wholesale and retail trale do... 674.7 698.9 +3.6 
Finance, insurance, COBURG w! ee do- 136.9 139.5 +19 
Services „3 do- 539.3 510.8 5.7 
Government ________________________ Lk do... 594.0 614.1 +3.4 
" Total nonagricultural employment -- ---------------- do... 3,264.2 3,411.6 4.5 

e : 
po n p cR millions. $61649 $69,564 7128 
FU õ hſſ ³»¹ ncc e G00... 765 $7,619 +12.6 

Construction activity: 
Number of private and public residential units authorized ... decns 45,895 58,684 +27.9 
Value of nonresidential construction millions_ — $599.3 $817.2 +36.4 
Zalos of rate roed ontran awards e do- $220.3 $280.0 +21.1 
ipments of portland and masonry cement to and within the 
A ak "T thousand short tons 2,735 2,839 +3.8 
Mineral production value: ahs 
Total crude mineral value _________________________ millions... 351, 546.3 $1,622.5 +49 
Value per capita, resident population _____________________---- $170 $178 +4.7 
Value per square mile _-——------------------------—----—— $26,514 $27,871 +5.1 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


According to the Lake Carriers’ Associa- 
tion, iron ore shipments loaded at Great 
Lakes ports in 1977 consisted of approxi- 
mately 67 million gross tons, down from the 
previous year due mainly to the iron ore 
strike. Michigan accounts for approximate- 
ly 22% of the total U.S. domestic iron ore 
shipments. 

The State of Michigan approved nearly 
$400,000 for a study of its 26 commercial 
ports early in the year. Plans were halted, 
however, when a State legislator protested 
the study on the grounds that other studies 
have already been done. Officials in the 
Department of State Highways and Trans- 
portation contended that a comprehensive 
study has never been completed. This par- 
ticular study was to provide a complete 
picture of ports, their potential, the need for 
improvements, and how to finance them. 
Changes in domestic interlake commerce 
and the use of larger ships to reduce trans- 
portation costs have made the study neces- 
sary. 

The proposed abandonment of some of the 
rail transportation links in the Upper Pen- 
insula have caused concern among local 
residents, industry representatives, and 
government officials. Millions of tons of 
metallic ores move by rail to shipping 
points on the Great Lakes, and economic 


and geologic studies indicate a potential 
exists for many more millions of tons to be 
moved in this area. The Lake Superior and 
Ishpeming Railroad (LS&I) has petitioned 
the Interstate Commerce Commission for 
permission to abandon 52.5 miles of track in 
the Upper Peninsula. The company cited 
losses on the run as the primary reason for 
requesting permission to abandon the 
stretch. Approximately 90% of LS&I’s cur- 
rent business consists of shipping iron ore 
for CCI, owners of about 86% of LS&I's 
company stock. The other 10% includes 
shipments of iron ore processing products 
into the area and the transportation of 
materials for other nonmineral-related in- 
dustries. An alternative to the abandon- 
ment of the track, including a consolidation 
of LS&I and Soo Line Railroad is under 
discussion. 

In addition, 92 miles of Milwaukee Road 
track from Channing to Ontonagon is also 
under study for possible abandonment. 
A shorter track, also operated by the 
Milwaukee Road, has been designated for 
abandonment sometime within the next 3 
years. The railroad currently hauls supplies 
for a local paper mill, including coal and 
chemicals. The railroad contends this ser- 
vice is losing money. 
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The Soo Line Railroad has petitioned for 
the abandonment of approximately 50 miles 
of rail between Baraga and Calumet and 
between Hancock and Lake Linden. These 
routes have been in operation since 1872, 
but are no longer making a profit. Accord- 
ing to local authorities, the proposal could 
have serious negative effects on the econo- 
my of the Upper Peninsula and also serious 
long-range effects by wiping out any hope of 
the rebirth of copper mining in the Hough- 
ton area. Although copper mining in the 
area is dormant, it is mostly due to the low 
price of the metal on the world market. Any 
substantial upsurge in price could cause a 
change in the industry. Companies with 
interests in the area have indicated they 
would consider resuming operations if a 
profit was possible. 

In January 1977, Chicago & Northwest- 
ern Railway marked the completion of a 
record-breaking 1976-77 season. The 10- 
million-ton figure was reached and surpass- 
ed for the first time in 113 years of operat- 
ing iron ore loading facilities in Escanaba. 
The shipping period closed on January 9, 
with the final cargo consisting of Empire 
mine pellets slated for the Indiana Harbor 
works of Inland Steel Co. During the season, 
the all time high totaled 10,228,125 gross 
tons of iron ore products, consisting of 
9,922,816 tons of pellets and 305,309 tons of 
natural ore. The new peak compares with 
the former record of 9,835,505 tons handled 
in the previous 1975-76 shipping period. 

Legislation and Government Pro- 
grams.—Michigan legislators continued to 
be aware of environmental problems and 
concerns relating to the mining and 
mineral-processing industries during the 
year. In a series of legislation, lawmakers 
dealt with the problem of storing nuclear 
waste materials in the State and introduced 
bills aimed at regulating land use, solid 
waste management, and oil and gas drilling. 
Only legislation concerning nuclear waste 
disposal was reported out of committee. 

Taxation relating to mining was also 
under consideration as legislators began 
studying the present formula of taxing 
Michigan’s iron ore producers to determine 
if the system was equitable to both compa- 
nies and local governments. Michigan’s Spe- 
cific Iron Ore Tax, enacted in 1951, is paid 
by the iron mining companies to local gov- 
ernments in lieu of property taxes. In con- 
nection with this proposal, House Concur- 
rent Resolution 81 created a joint commit- 
tee to study all aspects of Michigan’s iron 
ore industry. A schedule of public hearings 
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was announced at yearend. 

House Bill 5451 was introduced as a tax 
measure during the legislative session. This 
bill attempted to increase oil and gas sever- 
ance taxes paid by operators on State lands. 
At the close of the session the bill had not 
been reported out of committee. 

A 1977 ruling by the State Attorney 
General blocked efforts by DNR to impose 
temporary restrictions under Public Act 222 
of 1976. According to the decision, sand 
dune mining may continue without permits 
until the State is ready to administer the 
new law regarding such operations. The 
problem was caused by a delay in imple- 
menting the 1976 law that required sand 
mine operators to get mining permits by 
July 1977. The DNR, designated as the 
regulatory agency, had not completed a 
survey of the areas to be protected under 
the law. Implementation is expected in 
1978. 

Michigan’s metallic mineral lease pro- 
gram was caught in limbo during the year 
as requests for further study and the revi- 
sion of the lease form continued. Under the 
new proposed lease, tight environmental 
controls are demanded. Before it can be- 
come effective, the new lease form must be 


approved by the Natural Resources Com- 


mission. Meanwhile, applications for lease 
agreements are being filed in the Lands 
Div., DNR. No leases for mining of metals 
on State lands can be issued until the new 
form is approved. 

The U.S. General Accounting Office 
announced that a Federal program at Bat- 
tle Creek involving the recovery of gold, 
silver, and platinum from surplus defense 
material before it is sold as scrap has lost 
more than $11 million in the 1977 fiscal 
year. The program to recover metals was 
established by the U.S. Department of De- 
fense in 1974 and placed under the direction 
of the Defense Property Disposal Service in 
Battle Creek. One major problem faced by 
the project is identifying the many sources 
of precious metals within the defense estab- 
lishment and determining whether salvage 
is economically feasible. The precious met- 
als are contained in such items as computer 
parts, batteries, photographic solutions, 
uniform buttons, and eyeglass frames. 

Active Federal Bureau of Mines contracts 
and grants to educational institutions and 
private industry in Michigan totaled ap- 
proximately $2.6 million in 1977. About $2.2 
million supported continuing projects from 
previous years, while $386,000 was awarded 
for new projects. The contracts and grants 
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involve such subjects as ground control, 
industrial hygiene, equipment testing, oil 
shale extraction, and prevention of mine 
fires and explosions. 

In one contract, Michigan Technological 
University (MTU) received $189,000 to fund 
a continuing project involving the study of 
mine air pollutants, particularly diesel pol- 
lutants at the White Pine copper mine in 
Ontonagon County. The overall goal of the 
research is to provide the measurement and 
analytical techniques for determining opti- 
mum control of air quality for miners’ 
health. In a related project initiated in 1977, 
MTU received $81,370 to study the amount 
of gases created on the firing of common 
usage explosives. This is the first research 
project to make use of MTU’s new experi- 
mental mine. 

One research project being conducted by 
the White Pine Copper Co. was completed 
during the year.5 

Education.—With the acquisition of an 
experimental mine in Hancock, MTU min- 
ing engineering students gain practical un- 
derground experience. In an effort to im- 
prove the productivity of copper mines in 
the area by using mechanized mining sys- 
tems, the Department of Mining Engineer- 
ing at MTU acquired the mine for teaching 
and research projects. If a mechanized sys- 
tem can be properly applied to native cop- 
per ores, it could have a favorable economic 
impact on the area. Approximately 15 
students work in the mine each term. The 
students drill blast, run the machin- 
ery, do maintenance, and perform all jobs 
necessary to operate a mine. An experi- 
enced miner assists in the actual training 
and makes job assignments. The Board of 
Control at MTU entered into the lease 
agreement with the Homestake-Quincy ven- 
ture and widened the east adit of the 
Quincy mine so that trucks could enter and 
underground classroom mines and a labora- 
tory could be established. 

At Huron Castings Inc., in Port Huron, 
trainees learn the forging process through a 
6-week training course funded by the Com- 
prehensive Employment and Training Act 
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(CETA), then go on to additional training. 
Huron Castings began operation toward the 
end of 1977 and this program aided the 
company in providing trained employees for 
the startup. Upon completion of formalized 
training, the workers entered a period of on- 
the-job training funded jointly by the 
Thumb Area Consortium and the Compre- 
hensive Employment Program (CEP) of the 
Michigan Department of Labor. This was 
the first venture by CEP into the forging 
industry. Cost of the training was estimated 
at approximately $500 per person.* 

Employment.—Michigan’s unemploy- 
ment figures for 1977 reflected the improv- 
ed national economic picture. Unemploy- 
ment during the year averaged 7%, accord- 
ing to preliminary statistics released by the 
Michigan Employment Security Commis- 
sion (MESC). As of December 31, 1977, 
13,400 workers were employed in Michi- 
gan’s mining industries (including metal 
mining, oil and gas extraction, and nonme- 
tallic mining). The MESC listed an addition- 
al 300,300 workers in mineral-related indus- 
tries, such as primary and fabricated metals 
and chemicals and petroleum. 

An increase in mining fatalities took 
place in the State during 1977, as the Mine 
Safety and Health Administration reported 
six fatal accidents. One fatality occurred in 
the metal mining industry, while the re- 
maining five took place in nonmetallic min- 
ing operations. Complete data regarding 
employment and injury statistics for mining 
in Michigan are given in table 4. 

Michigan's copper miners continued to 
receive assistance under the Trade Read- 
justment Assistance Act of 1974. White Pine 
Copper Co. was certified for assistance in 
1976. Sales and production of copper have 
continued to drop due to increased foreign 
imports. 

At the close of 1977, the U.S. Department 
of Labor launched an investigation to deter- 
mine whether 300 workers at Great Lakes 
Steel Co. in Wayne County are eligible 
for assistance under the Trade Readjust- 
ment Act. A petition for such assistance was 
filed in December, claiming layoffs resulted 
from the impact of imported steel on U.S. 
markets. 
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Table 4.—Michigan: Employment and injury statistics in the mineral industry in 1977° 
—— Frequency injury rates 
Employee- Number of injuries per million employee-hours! 
Employees hours ——————— 
worked patal Nonfatal Non- Fatal Nonfatal Non- 
l disabling disabling disabling disabling 
Metal: 
Copper 1.315 1,673,499 = 43 25 25.69 14.94 
Iron ------------ 4,606 17,599,262 1 197 21 .13 25.92 2.16 
Total or rate-metal? _ 5,921 9,212,161 1 240 46 11 25.88 4.96 
Nonmetal 
Cement 1.243 2,717,492 » 65 2 nt 23.92 74 
Clays sas 130 255,046 = 1 d NS 3.92 NUS 
Gyps um 204 499,583 =e 15 9 sas 30.03 18.02 
Lime. 96 192,246 2 1 4 mE 5.20 20.81 
Salt! 216 439,211 ss 15 38 2 34.15 86.52 
Sand and grave 2,049 2,859,896 3 46 41 1.05 16.08 14.34 
tonne 1.858 3, 536,959 2 54 2 57 15.27 57 
Other nonmetals 203 94,237 z ES M s Bez ik 
Total or rate- 
nonmetal?______ 6,002 10,894,670 5 197 96 46 18.08 8.81 
Total or rate? 11,290 20,167,431 6 437 142 80 21.67 7.04 
preliminary. 


1 All injuries and all employee-hours reported and in file will be tabulated, but when computing injury-frequency rates, 
only those injuries for which employee-hours are reported and in file will be used. 
Data may not add to totals shown because of independent rounding. 


Source: Health and Accident Analysis Center, Mine Safety and Health Administration, U.S. Department of Labor, 


Denver, Colo. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Nonmetallic mineral production conti- 
nued its upward trend for the second con- 
secutive year. The climb reflected continued 
improvement in the performance of the 
construction industry where many of the 
materials, notably gypsum, sand and gravel, 
and cement, are used. Nonmetals accounted 
for $640.5 million, or 39% of the State’s 
total mineral value in 1977. Michigan re- 
mained a major producer of construction 
materials, natural salines, lime, salt, and 
peat. 

Abrasives, Manufactured.—For the sec- 
ond year in a row, Michigan remained first 
in the national ranking of metallic abrasive 
producers. Production and value during the 
year decreased by 5% and 8%, respectively. 
Metallic abrasives were manufactured by 
three companies during the year: Abrasive 
Materials, Inc., at its Hillsdale plant; Cleve- 
land Metal Abrasives Co., in Howell; and 
Ervin Industries, Inc., in Adrian. 

Bromine.—Michigan ranked second in 
production and value of bromine in the 


United States during 1977. Output of ele- 
mental bromine decreased 23% in quantity 
and 31% in value compared with 1976 
levels. Bromine was recovered from well 
brines in Michigan by three companies at 
four locations. Production of bromine com- 
pounds decreased 24%. 

Velsicol Chemical Corp. (formerly Michi- 
gan Chemical Co.) faces a September 1978 
deadline to cease operations in Gratiot 
County because of pollution violations. At 
the heart of the matter is a National Pollu- 
tant Discharge Elimination System Permit, 
revoked by the State of Michigan as part of 
a voluntary consent agreement signed by 
the company. The agreement called for 
shutdown of the plant by September 1978 if 
pollution requirements were not met. If the 
company continues to operate after the 
deadline, fines for not meeting current 
standards—which could total $500 to $1,000 
per day since July 1, 1977—would have to 
be paid. Velsicol employs approximately 
300 workers, with an annual payroll of 
about $2.6 million. Although the company 
has not produced raw bromine at this loca- 
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tion for several years, bromine compounds 
are manufactured from raw bromine 
shipped to the Michigan facility from Ar- 
kansas. 

The Dow Chemical Co. of Midland has 
signed a 10-year technical cooperative 
agreement with the Soviet Union, calling 
for the exchange of information and ideas, 
but which does not involve the sale of any 
Dow manufacturing technology. Dow re- 
ported that the two parties are negotiating 
the increased sale of petroleum products 
and agricultural chemicals.’ 

Calcium Chloride.—Three*companies at 
four locations accounted for Michigan's to- 
tal production of calcium chloride during 
1977. Production and value showed substan- 
tial increases of 10% and 37%, respectively, 
when compared with 1976 figures. Michigan 
producers were The Dow Chemical Co. (Mid- 
land and Mason Counties); Velsicol Chemi- 
cal Corp., formerly Michigan Chemical Co. 
(Gratiot County); and Wilkinson Chemical 
Corp. (Lapeer County). 

The Dow Chemical Co., Michigan's lar- 
gest producer of natural calcium chloride, 
announced plans for the construction of a 
new plant in Ludington that should be 
completed late in 1978. The plant will in- 
clude production of calcium chloride pellets. 

Cement.—Portland cement production 
rose 9%, while masonry cement increased 
16% when compared with 1976 data. After 
the severe declines experienced in ship- 
ments during 1974-75, 1976 marked the 
initial and partial upturn point in the 
recovery of the cement industry. In 1977, 
industry shipments continued to maintain 
the recovery position, an impressive accom- 
plishment considering the severe weather 
conditions of the early winter months that 
had to be overcome. 

The cement industry’s stress in an- 
nounced programs has been on moderni- 
zation rather than new construction due to 
the rise in construction costs. The average 
construction cost per ton of annual capacity 
is now over $100, more than double that of 
10 years ago. Canada is also taking an 
increasingly larger role in supplying ce- 
ment to the United States. 

In March, Lake Ontario Cement, Ltd., 
purchased the Essexville cement plant be- 
longing to Martin Marietta Cement Corp. 
for about $7 million. The price included 
property, plant, equipment, and current 
assets. A new subsidiary, the Aetna Cement 
Corp., was formed to operate the grinding 
facility and market the cement. Lake On- 
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Table 5.—Michigan: Portland cement 


salient statistics 
(Short tons) 
1976 1977 
Number of active 

plants 8 7 
Production 5,117,999 5,568,494 

Shipments from mills: 
Quantity se ee 4,931,392 5,582,391 
alre 3145, 381,014 3166, 802,599 
Stocks at mills, Dec. 31 688,745 513,797 


Table 6.— Michigan: Masonry cement 


salient statistics 
(Short tons) 
1976 1977 
Number id active plants 5 
Production 213,491 247,482 
Shi in from mills: 
antity. _________ 217,7 246,343 
ü nn $8,369,742 $9,761,161 
Stocks at mills, Dec. 3 12,120 71.264 


tario has been supplying the plant with 
clinker since April 1976 under a contract 
due to expire in 1979. The purchase will 
provide a substantial, well-established mar- 
ket bordering Ontario, Canada, and will 
assure Lake Ontario of continued high uti- 
lization of their clinker output after the 
contract period expires. 

At the close of 1977, Medusa Corp. 
announced a proposed merger with Oglebay 
Norton Co. Oglebay Norton is primarily 
engaged in mining, sale, and transportation 
of iron ore, coal, and other raw materials. 
The proposed combination is subject to the 
negotiation and execution of a satisfactory 
agreement between the two firms. 

Meanwhile, Medusa has approved the 
expenditure of $50 million for the moderni- 
zation of its Charlevoix facility. The project 
will involve the conversion of the existing 
kiln from a wet process to a dry process 
using flash calciner-preheater technology. 
It is part of Medusa’s overall program to 
meet DOE’s goal of reducing fuel consump- 
tion by 1982. Estimates indicate that con- 
version will result in approximately 33% 
fuel reduction per ton of cement produced. 
New dust collection equipment to be in- 
stalled as part of the project will improve 
air quality in the area and will cost in 
excess of $5 million. Construction is sched- 
uled for completion in the spring of 1980. 
Cement from the Charlevoix plant is pres- 
ently sold in Michigan, Ohio, Indiana, Illi- 
nois, and Wisconsin. The new process, ac- 
cording to company officials, will enable 
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Medusa to compete more effectively with 
other cement companies in this region, 
particularly Canadian firms that are mak- 
ing inroads into the Midwest market. 

A recently completed major moderni- 
zation project at National Gypsum Co.’s 
Cement Div. plant in Alpena, together with 
improvements to the quarry equipment, is 
expected to be operational in 1978. The 
company has predicted that the project will 
reduce operating costs at the facility. 

Clays.—Clays and shales were produced 
at nine locations during 1977, with the 
largest operations being located in Alpena, 
Antrim, Emmet, Monroe, and Wayne Coun- 
ties. Approximately 92.5% of the clay pro- 
duced in Michigan was used in the manu- 
facture of cement. The remaining clay and 
shale was used in manufacturing face brick, 
flue lining, pottery, sewer pipe, and drain 
tile. Clay production and value rose 4% and 
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8%, respectively, reflecting the improve- 
ment in the cement and construction indus- 
tries. 

Michigan Brick & Tile Co. began a three- 
fold expansion program at its Corunna 
(Shiawassee County) plant in 1977. Estimat- 
ed cost of the project is $3.5 million. The 
project reportedly will increase production 
capacity for the plant by about 50%. The 
first phase of the expansion was the comple- 
tion of a new crushing and grinding facility 
for raw material. The second major con- 
struction phase involved building a com- 
pletely new and automated brick manu- 
facturing plant. Scheduled date of comple- 
tion for this phase is January 1978. The 
third construction phase was building a new 
manufacturing plant for a specialty brick 
product. The firm was purchased in 1976 by 
Janick Corp. of Toronto, Ontario, Canada. 


Table 7.—Michigan: Common clay and shale sold or used by producers 


Number Quantity 
Year of mines (short tons) Value 
Tha apie es eee ee 11 2,150,706 $3,304,398 
1914 n nue uc Lue eacus ciu: 11 2,160,928 4,013,629 
I ³ Ä P 11 1,818,102 3,579,774 
191 ea en ees RE eR ß 8 9 1,934,834 4,741,192 
//Cõ· Z 8 9 2,007,391 5,125,835 


Gypsum.—Michigan led the Nation in 
the production of crude gypsum in 1977, 
accounting for approximately 14% of the 
national total. The gypsum industry was 
able to capitalize on all phases of the strong 
recovery of the construction industry dur- 
ing the year. The high level of housing 
starts, an improvement in commercial 
building and other construction activity, as 
well as continued strength in the remod- 
eling and consumer markets, helped to raise 
output of crude gypsum by 546 and calcined 
gypsum by 169v. National Gypsum Co.'s 


Tawas mine and United States Gypsum 
Co.’s Alabaster mine, both located in Iosco 
County, ranked second and third, respec- 
tively, in the order of total output for 
individual mines in the United States. 

One use for gypsum is the production of 
gypsum board used by the construction 
industry. During the year, United States 
Gypsum Co. continued work on an expan- 
sion project at its Detroit plant to increase 
gypsum board productive capacity. No com- 
pletion date has been announced for the 
project. 


Table 8.—Michigan: Gypsum production and value 
(Thousand short tons and thousand dollars) 


Production Value 
Crude Calcined Crude Calcined 
CEOE 1,882 596 8,538 11,677 
CR 1,482 443 7,258 8.629 
98 1.224 385 5, 986 9,689 
ee: 837 456 9,842 13,924 
. 1.924 529 8,778 13,087 
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Iodine.—Rebounding from a soft market 
in recent years, demand for iodine rose 
sharply during 1977. However, the initial 
operations of a second U.S. producer re- 
moved The Dow Chemical Co. of Midland 
from its traditional role of leading producer. 
Iodine at the Midland facility is produced as 
a byproduct of the brine operation. Produc- 
tion in 1977 decreased 39%, reflecting a 
decline in the production of other natural 
salines at the plant. 

Lime.—Michigan remained a leading pro- 
ducer of lime in 1977, placing fifth among 
the States. Despite a generally improved 
economy, lime production decreased 7% 
during the year. Value rose 6%, reflecting 
continued inflationary pressures. The de- 
crease in production was largely due to a 
slowdown in the iron and steel industry, a 
major consumer of lime, caused by a world- 
wide overavailability and import competi- 
tion. Another area of reduced demand in 
Michigan was the beet sugar industry. Dur- 
ing the past 2 years, increased imports of 
foreign sugar, both raw and refined, at 
prices reported to be below the cost of 
production, have had a serious impact on 
the viability of the domestic industry. This 
decrease in consumption affected lime pro- 
duction, since Michigan Sugar Co. produces 
lime for use in the sugar processing cycle. 
Other chemical uses and stabilization of the 
market helped to offset these lowered re- 
quirements. Lime is used in steel furnaces, 
alkalies, water treatment, and sugar re- 
fining. 

Detroit Lime Co. reported a 1,000-ton-per- 
day expansion program for its operation in 
Detroit. The new system will include a 
Polygon preheater, rotary kiln, and contact 
cooler, all fired with pulverized coal. Com- 
pletion is scheduled for January 1979. 

Magnesium Compounds.—Statistics re- 
ported for 1977 indicate a slight rise in both 
production and value of magnesium com- 
pounds in Michigan. During the year, the 
State maintained its position as a leading 
producer of such compounds. A 3% increase 
in production and 7% rise in value reflected 
the shift by several companies to specialty 
products. 

The slump in domestic steel production, 
traditional marketplace for about 80% of 
Martin Marietta Chemical Co.’s magnesium 
refractories, was offset by specialty refrac- 
tory products sold in greater volume and 
new highs achieved in production and sale 
of magnesia chemicals. In March, the Re- 
fractories Div. began production of 
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intermediate grade magnesite at its Mid- 
land plant. Production capacity at the plant 
is projected at over 60,000 tons annually. 
The facility employs 35 persons. Startup of 
the plant, which was purchased from Kaiser 
Aluminum & Chemical Corp. in 1974, 
marks completion of a 4-year, $40 million 
expansion program. 

This additional capacity permitted con- 
version of some facilities at Martin Mariet- 
ta’s Manistee plant to the production of 
chemical magnesia products that are in 
heavy demand by manufacturers of electri- 
cal heating elements, rubber, ceramics, pa- 
per, and building material. The Manistee 
plant was previously used for magnesite 
refractories. Switching kilns at Manistee to 
the production of chemical-grade magne- 
sium oxide has increased annual capacity to 
80,000 tons. In addition, production capacity 
of high purity periclase was tripled at the 
plant. 

Oxygen.—Ford Motor Co.’s Powerhouse 
and Utility Operations operates an oxygen 
plant that is capable of producing approx- 
imately 650 tons of gaseous oxygen and 30 
tons of liquid oxygen per day. Approximate- 
ly 90% of the gaseous production is used in 
the steelmaking activities of the company’s 
Rouge complex in Wayne County. 

Peat.—Michigan remained the Nation’s 
leading peat producer, accounting for ap- 
proximately 27% of the U.S. total in 1977. 
Peat production, however, continued to de- 
cline due to increased competition from 
other States. While production dropped 
19%, value rose about 15% compared with 
1976 figures. Michigan peat is used primari- 
ly for soil improvement and as an ingredi- 
ent in potting soils. 7 

A proposed peat operation in St. Joseph 
County was temporarily postponed in 1977 
as local residents protested the operation. 
They feared a lowering of the water table in 
the area and wanted to preserve the wet- 
lands. The Michigan Environmental Review 
Board was requested to decide if an environ- 
mental impact study was needed for the 
180-acre site. A National Pollution Dis- 
charge permit was issued by the Michigan 
Water Resources Commission early in the 
year, but Milburne Peat Co. of La Porte, 
Ind., did not exercise their options under 
the permit before the deadline expired. No 
decision regarding the future of the bog had 
been reached at yearend. 

Perlite.—Energy costs and the severe 
winter weather of 1977 have spotlighted the 
value of insulation, and perlite producers 


302 


stand to benefit. Most perlite finds its way 
into insulation, either directly or indirectly 
through other products. Horticultural uses 
of perlite are also making gains based on 
the increased interest in home gardening. 
Crude perlite, mined in other States, is 
expanded by Harborlite Corp. and US. 
Gypsum Co. at Michigan locations. 

Phosphate Rock.—Potentially important 
deposits of rocks rich in the phosphate 
mineral apatite, a major raw material in 
fertilizer production, were found in north- 
ern Michigan by U.S. Geological Survey 
scientists. According to a published report, 
the newly discovered deposits are about 2 
billion years old. The richest samples ana- 
lyzed contained 40% to 60% apatite and 
about 15% phosphate, which is possibly of 
minable grade. Mining and processing in 
Michigan could result in cost savings to the 
midwestern farm belt in the form of lower 
transportation charges. 

Salt.—Michigan was in fourth place na- 
tionally among salt producers for 1977. 
Production for the year amounted to 
3,939,000 tons valued at $78 million, a 
decrease of 7% in output and 1% in value. 
Salt is produced by three methods in Michi- 
gan. These methods are as follows, in de- 
scending order of tonnages produced: (1) 
solution mining, (2) underground dry min- 
ing, and (3) extraction from natural brines. 

All three producers of evaporated salt in 
Michigan completed major modernization 
and expansion projects during the year. 
Morton Salt Co., a division of Morton- 
Norwich Corp., completed a $2.8 million 
expansion and modernization project at its 
Manistee facility in September. Evaporated 
salt produced at Morton’s two Michigan 
operations is used for table salt, food pro- 
cessing, high-quality chemical uses, and 
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water softening. Diamond Crystal Salt Co., 
located at St. Clair, completed a $2.5 million 
program at its refinery in December 1977. 
Addition of a new evaporator increased 
capacity at that plant by one-third. Hardy 
Salt Co. met its 1977 completion deadline 
for a modernization program at Manistee. 

Sand and Gravel.—Sand and gravel is a 
common mineral commodity in Michigan. 
Left behind by receding glacial action and 
the erosive forces of wind and water, this 
material is found in all of the State’s 83 
counties. In its natural state, sand and 
gravel is usually loose, easily handled, and 
readily compacted while retaining good in- 
ternal drainage characteristics, making it a 
preferred and stable material for fill and as 
a base for pavement and other structures. 
When combined with a portland cement 
binder, it becomes the principal ingredient 
in concrete. When combined with asphalt, 
sand and gravel becomes the aggregate 
forming the major element of asphaltic 
concrete, widely used as a paving material. 
While some other materials may also be 
used as aggregate, sand and gravel is most 
commonly used for these purposes. As a 
natural deposit, it becomes a valuable re- 
source when it is close to locations where 
aggregates may be needed for a broad range 
of uses. It’s significance to the construction 
industry is illustrated by the national annu- 
al consumption of sand and gravel of about 
5 tons per capita.* 

Production of sand and gravel in Michi- 
gan during 1977 dropped 2% while value 
increased 29% when compared with 1976 
figures. Actual figures for sand and gravel 
were 46,486,000 short tons, with a value of 
$101.5 million. Michigan ranked fifth in the 
production of sand and gravel in the United 
States, preceded by California, Alaska, 
Texas, and Ohio. 


Table 9.—Michigan: Construction sand and gravel sold or used, by major use category 
(Thousand short tons and thousand dollars) 


Use 


1977 


Concrete aggregate (residential, nonresidential, highways, bridges, 


dams, waterworks, airports, etc.) 
Concrete products (cement blocks, bricks, pipe, etc.) — 
Asphaltic concrete aggregates and other bituminous mixtures 
Roa and coverings. __ ____________________ 


! Includes processed and unprocessed sand and gravel. 


Quantity Value? 

5 12,979 26,847 
NEC 2,808 6,386 

3 5,670 9,306 
Sees: 13,482 23,520 
n 4,185 5,427 
TIAM 35 110 
„ 615 1,000 
REN 40,374 $72,595 


*V alues f. o. b. plant of blended processed sand and gravel used as construction aggregate. 
Data do not add to total shown because of independent rounding. 
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Table 10.—Michigan: Sand and gravel sold or used by producers, by county 


(Thousand short tons and thousand dollars) 


1977 


County " 
Quantity 
, muc oe . ee ip Rs 41 
per %%%%%%%S%%%S%%VS%VGVdEu y ee RR QN 22 
Allegühn Cea dy LK d 8 488 
/// ⁰ Ay 100 
An e . i e e 92 
JJ ³owm a D a 56 
)) ⁵ « ſ öͥf 163 
te Ma ee DET PNE hs 8 445 
;öõõĩ1ĩ¹1.t HT NE TOO nag Sete W 
7; le e ⁰ ⁊ꝶk 8 36 
Borren etae = ð—â ð y LA D de 1.290 
FFI: 8 
/f otn ⁰˙Ü md d y eg E 435 
8 P11. ß c ty SE ee gt 
VEAN a o4 or uos S o wh h 88 
irh 8 572 
Ua i 00 ³·¹ſ ͥ⁰ ys é y ͥ⁰ ⁰mts ( 8 
J//§ö§ö;1;.ꝗ⁵ ã è ß d yd ⁊ . 1,128 
CCB ²ꝶõ .. ³ A y ere eles 
Delta — q⁊] .... 88 323 
D!: ͤk ⁰kßd d 212 
Ratón 2.4 ³]“ſGſſſſſ / ͥ ³ÄÜ.³ -- 8 548 
/) õͤõĩ§ĩ565˙9:D y ↄ : . Se ee 171 
ee, f a ey et 
Gladwin e i s ²˙Üj ee Bo ee 8 109 
%)%)ĩ³ẽĩ1ſ//;f ³ ſ ⁰mʒ m ee 
Grand Travers 177 
%%%0%%öÜ%& ʒ ;ů èG( ... m 8 446 
MENOR PRESE ah kd kms 8 462 
i,, ß ʒ E EC UL 214 
7)CÄͥ ]³˙⁰ͥ Foes A K E S a : 
nham duorum eim cesi 
I ⁵ ⁵i ntu a 131 
10õĩõĩù510¹9d tee 3 
! ͥͥͥͥ E ab EENE eg rea ten eee 244 
Isabella ——— ese en E 605 
Jackson o nouo s cA ⁰ TTT e LA miS E 324 
)))) K S A ĩð ER 809 
1 U LS | “gee ee eo le 6 
l ek Luces ue ⁵ 88 2,241 
õĩõiÄ ⅛ ʒ d e nue ent d oe ees 573 
Loelandu er en AL. ce a 8 149 
1 7 ⁰ydꝗĩ vy y DURAN 1,872 
ivingston |. o. nl ee i ds suene. LIS Rt De ; 
III a m a al ea a are A a E E E 45 
Mackihüt an i Me ELE Ie 159 
CJ ge ds y a A e S 1.270 
%% ͥ mPPV0f—Wh—BBoD!! . cL Lo 865 
1: ERREUR NER Tene ny Sees POR ee eT ͥ EPR PP ⁵ tart Cee ee: RR W 
MaCOMB d ñ ß LE 327 
Me nomine 
Missaukee_ %/ͤꝗ—ð¼ ⁰6ꝛ2t t ee mr ira 180 
ee... A ee P e. Lr 361 
, ß ß ae a ea ae 691 
Newaygo ese ase Baath cages ee W 
» ſ ³ h i eL US ee IA el 10,643 
OCB f.. . . Led ees 522 
NE I share if 
1111171 yd ß 
f ù⁰¹ n ³⁰˙ AAA Ay a 8 313 
e pppd ̃ te es 
M ne: 3222 (Rc OP PEPPER 1,871 
Presque Isle. _—_—-—------------------—------——-——— 
SAKINA WY can porte yas E é 797 
St. Clair 0 ͥ cS o s E Li ren a EL LE W 
h ae A 88 429 
/! AA ͥõſ ⁰yd y eg IE 385 
S/ ³ðu½y yy 58 
Shia wasser 357 
| M HR PME CER BRACCHIA HORN RUNE NOUO V 705 
Man Büren i-o i ³ð W 
Washtenaw p 2,057 
NV p rea as oh ae a ME 1,161 
%%% ⅛²ün. ð xx y y y al A i 8 8 
Undis tribute 4,089 
Tour c a Ee ³ ³ -m K 8 46,486 


Value 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
Includes data withheld and some sand and gravel that cannot be assigned to specific counties. 
Data may not add to totals shown because of independent rounding. 
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American Aggregates Corp. began con- 
struction of a new aggregate plant at Gales- 
burg (Kalamazoo County) in June. Trial 
production runs started at the end of the 
year. The plant has an annual capacity of 
650,000 tons of sand and gravel. The Gales- 
burg facility will replace the company’s 
former Kalamazoo plant, where aggregate 
reserves have been depleted. 

Within Michigan, industrial sand is 
mined from several sources for a variety of 
uses. The major source is the coastal sand 
dunes located along the western shore of 
the Lower Peninsula and along some of the 
Great Lakes shoreland in the Upper Penin- 
sula. The sand found within these dune 
formations exhibits unique characteristics 
including consistency of grain size as a 
result of natural wind sorting. Inland dunes 
in Tuscola and Saginaw Counties and gla- 
cial sand deposits in Wexford County offer 
substantial sand reserves. These reserves, 
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however, require more processing due to 
grain size, shape, and added impurities, and 
increased transportation costs due to their 
locations. Sand reserves found in Saginaw 
Bay prove to be more expensive to mine 
because special dredging techniques must 
be used. Major consumers of industrial sand 
produced in Michigan were foundries, glass 
manufacturers, and other miscellaneous in- 
dustries that include such activities as 
chemical and metallurgical processing, 
abrasives, locomotion traction, and filters. 

Development of a new industrial-quality 
sand deposit in St. Clair County began in 
August. Strauchman Industries began pro- 
duction on a 200-acre site under a contract 
with Ford Motor Co. for foundry sand to be 
used in the manufacture of crankshafts. 
The company, working with State agencies, 
has designed a reclamation plan including 
development of the pit as a recreation area 
when mining operations cease. 


Table 11.—Michigan: Industrial sand and gravel sold or used by producers, 
by major use category 


(Thousand short tons and thousand dollars) 


Use 


1977 
Quantity Value 
Bi Recta 4,495 21,200 
ee 454 2,908 
8 24 110 
"m 8 17 
3 1.136 4.712 
bts 26,113 28, 947 


Includes sand and gravel used for grinding and polishing, foundry, filtration, and other uses. 
Mata do not add to total shown because of independent rounding. 


Sodium Compounds.—BASF-Wyandotte 
Corp. remained one of only three operating 
synthetic soda ash plants in the United 
States in 1977. The company, however, re- 
ported that operation problems in soda ash 
production reduced sales during the year. 

Stone.—Five companies quarried dimen- 
sion stone for rough construction stone, cut 
Stone, rubble, and other uses during the 
year. Output increased 6% to 8,015 tons 
valued at $147,100. Leading producers were 
Jude Sandstone Co., Napoleon Sandstone 
Quarry, and Onaway Stone Co. Crushed 
stone was produced by 32 companies for 
lime, flux stone, cement, construction ag- 
gregate, and other uses. Output decreased 
to 40.5 million tons valued at $85 million. 
Leading producers were United States Steel 
Corp. Presque Isle Corp., and National 
Gypsum Co. Michigan ranked fifth in the 


Nation in production of marl. Tables 12 and 
13 provide detailed information on the type 
of stone quarried and its uses in 1977 
compared with 1976 data. 

Inland Lime and Stone Co, a wholly 
owned subsidiary of Inland Steel Co., sup- 
plied 100% of the parent company's lime- 
stone and dolomite requirements in 1977 
from the company’s two Michigan quarries. 
This compares with supplying 98% of the 
stone in 1976. 

The United States Steel Corp. agreed to 
spend $200,000 to restore Swan Lake near 
Rogers City (Presque Isle County). The 
company’s quarrying operation at that loca- 
tion was cited by the State for discharging 
limestone tailings into the lake for over 20 
years. Under terms of the agreement 
reached between United States Steel and 
the Michigan DNR, the company will 
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Table 12.—Michigan: Stone sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Kind 1976 1977 
Quantity Value Quantity Value 

Dimension stone totalas . 8 129 8 147 

Crushed and broken: 
Limestone and dolomite __________________________ 40,214 77,296 39,489 80,725 
ae es he ahs 8 66 156 22 67 
Sand stone W W W W 
J%%V%%%%%%%%%VVCVfK!¼!!!ttfWWWk.!!kWk„k„kfkfkfꝗ„f LIÉ ur W W W W 
G aue tel cec recie cd 1,197 4,151 1,005 4,179 
Totals s o cura ˙Ü¹¹AAAſͥ R M MEL E LAE 41,477 82,202 40,517 84,971 
Grand total. ___________________ cL L2 cssc 2oa 41,485 82,331 40,525 85,118 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes limestone, dolomite, and sandstone. 

?Includes sandstone and traprock. 

Data may not add to totals shown because of independent rounding. 


Table 13.—Michigan: Crushed stone,! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
8e S, ——— — ä — 
Quantity Value Quantity Value 
Lime manufacture? 11,120 20,700 10,630 21,810 
FU ³Ü;ümmi. ] dd y mt 8 10,380 21,570 9,422 21,490 
Cement manufacture 8,272 14,900 8,314 15,160 
Concrete aggregaldadaadad „„ 4,531 7,643 44 8, 
RNase ðV—ũ 8 1.223 1.844 2,540 5,273 
Bituminous CU ERSCHEINEN GRON HIRED ROO SE 954 1,864 1,231 2, 
De ed BUONO eM RI : yi i HS 2,547 
232 ]ꝝùV!%»d' eee ee —————HÓ , ; 
‘cultural limestone TANE UI NC ee er EP at eR ee UR 510 1,142 430 923 
Riprap and jetty stone _____________-____---_--_---- 375 730 370 122 
/öĩÜ— . ⅛ et ren Nur S oM ds ien 2 266 533 
Surface treatment aggregate 119 280 125 304 
Soil conditione nne: 66 156 22 67 
III ↄ ⁵³ð A ⁵⁵⁰ ah pe 858 4,115 1,600 5,410 
Toal us GG er / c rin AI AIME a 41,477 82,202 40,517 84,971 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 

1Includes limestone, sandstone, marl, and traprock. 

Ancludes stone used in chemical stone for alkali works, sugar refining, and dead-burned dolomite (1977). 

Includes stone used for refractory stone, glass manufacturing, mineral food, paper manufacturing, filter stone, 
terrazzo and exposed aggregate, and uses indicated by symbol W. i 

4Data may not add to totals shown because of independent rounding. 
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dredge 50,000 cubic yards of tailings from 
the lake and make other improvements. In 
return for cleaning the lake, the DNR has 
agreed to extend the company’s water dis- 
charge permit from a July 1, 1977, deadline 
to January 1, 1978. At that time, the firm 
must cease discharge of tailings into the 
lake. 

Sandstone is currently mined by two 
producers in Jackson County for use as 
rough dimensional stone and by one produc- 
er in Wayne County who turns out industri- 
al sand for use in glassmaking and as 
foundry sands. The Wayne County deposit 
contains high silica, uncontaminated sand 
grains that are suited for use in glassmak- 
ing. 

Marl, a nonconsolidated calcium car- 
bonate-rich material deposited in a lake or 
marsh area, is produced by five operators 
located in Allegan, Barry, Branch, and St. 
Joseph Counties. Marl is used as a soil 
conditioner in Michigan. 

Sulfur.—Increases of 20% in production 
and 10% in value were reported for bypro- 
duct sulfur in 1977. Total Petroleum (N.A.) 
Ltd., and Marathon Oil Corp. continued to 
produce this commodity at their refineries 
in Gratiot and Wayne Counties, respective- 
ly. During 1977, work continued at Shell Oil 
Co.'s $6 million plant in Manistee County 
for separation of sulfur from natural gas. 
The sulfur conversion plant is necessary to 
meet environmental requirements and will 
allow Shell to produce and sell the sulfur as 
a byproduct. As construction work contin- 
ued, a tentative completion date was set for 
1978, with an expectation to go onstream in 
November. 

Vermiculite.—The growing emphasis on 
home and building insulation in the latter 
part of 1977 led to an increase in consump- 
tion of exfoliated vermiculite. Michigan im- 
ports crude vermiculite from other States 
for processing at W. R. Grace & Co.'s plant 
in the Detroit area. 


MINERAL FUELS 


Mineral fuels (natural gas, natural gas 
liquids, and petroleum) were valued at 
$567.7 million, or 35% of the total mineral 
value. According to the American Petrole- 
um Institute, proved Michigan reserves of 
crude oil declined in 1977. As of December 
31, 1977, reserves stood at 133,228,000 bar- 
rels, down some 5,560,000 barrels from the 
1976 figure. Michigan production during 
the year totaled about 33 million barrels of 
crude oil and natural gas condensate. 
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According to the American Gas Institute, 
natural gas proved reserves in Michigan at 
the end of 1977 totaled about 1,791,200 
million cubic feet, an increase of 193,054 
million cubic feet above from estimates for 
the previous year. Production of natural gas 
amounted to about 130,000 million cubic 
feet during the year. 


METALS 


Metallic minerals represented $414.4 mil- 
lion, or 26% of the total raw mineral value 
in 1977. The decline in iron ore shipments 
was attributed to a 113-day strike against 
the CCI, while reduced copper output re- 
flected the continued depressed copper mar- 
ket. A continued decrease in silver produc- 
tion, a byproduct of the copper industry in 
Michigan, followed copper’s example. 

Copper.—Michigan accounted for about 
3% of the national copper output in 1977. 
Production came from the State’s only op- 
erating copper mine which dates back to 
1865, when the White Pine orebody was 
discovered. Copper was first mined between 
1879 and 1881. The property was later sold 
to Calumet and Hecla Mining Co., who 
spent $2 million in exploration and develop- 
ment. Before World War I, the copper could 
be produced for less than 13 cents per pound 
and sold for more than 25 cents per pound. 
The company employed 300 men at that 
time. Following a dip in copper prices after 
the war, the mine and much of the town 
development halted. Copper Range Co. 
acquired the property at a sheriff's sale in 
1929. 

Years of testing and research followed. 
With the advent of the Korean War, the 
Federal Government requested that Copper 
Range attempt to develop the orebody. The 
company established its operations in 1952, 
producing the first copper in 1955. 

Since 1975, White Pine Copper Co., a 
Copper Range subsidiary, has been forced 
into periodic layoffs. Market conditions, 
combined with foreign imports, have crip- 
pled the U.S. copper industry. According to 
company reports, White Pine mine loses 
money each day it operates and the compa- 
ny is making every effort to minimize the 
loss while staying in operation. As of De- 
cember 31, 1977, White Pine employed 1,297 
persons, down about 1,800 employees from 
the peak employment of over 3,000 workers 
in 1974. The firm tried unsuccessfully to 
merge with AMAX Inc., in 1975, but a 
Federal judge blocked the proposal. 
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In May 1977, shareholders of Copper 
Range Co. voted to merge with the Louisi- 
ana Land & Exploration Co (L&E). The 
merger, which took effect immediately, in- 
cluded the White Pine mine/mill/smelter 
complex in Ontonagon County and also 
extensive mineral rights in that area. The 
complex produced 42.2 million pounds of 
refined copper from May through December 
and shipments for the same period totaled 
33.6 million pounds, at an average price of 
66 cents per pound.® Late in 1977, LL&E 
began a systematic appraisal of the explora- 
tion potential of its nearly 500,000 acres of 
mineral rights. 

Homestake Copper Mining Co., an active 
producer in 1976, conducted exploration 
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work in Michigan’s Upper Peninsula during 
the year. However, the depressed copper 
market forced the company to halt oper- 
ations by yearend and officials indicated 
that further work would be abandoned. 

During 1976, Quincy Mining Co. and 
Homestake Copper Mining Co. combined 
efforts to explore the feasibility of reopen- 
ing the Quincy mine at Ripley. In January 
1977, the Quincy No. 8 shaft was reactivated 
and underground drilling of a cross section 
on the 10th level was started. The 10th level 
is approximately 1,380 feet deep on the 
incline. Quincy has contributed about 
$360,000 of the $425,000 advance pledged to 
the joint venture. 


Table 14.—Michigan: Mine production (recoverable) of silver and copper 


Mines producing: Lodllle _ 


Material sold or treated: Copper ore 


Iron Ore.—Iron ore is produced at four 
open pit and two underground mines in 
Michigan. Producers are CCI at four loca- 
tions in Marquette County, Inland Steel Co. 
in Iron County, and Hanna Mining Co. in 
Dickinson County. According to statistics 
gathered by the Geological Survey Div., 
Michigan DNR, iron ore production a- 
mounted to 12,463,132 long tons in 1977 
compared with 17,023,658 long tons in 1976. 
Statistics relating to the iron ore industry 
are given in tables 15-17. The iron ore 
industry employed an average of 3,344 
workers during the year. 

Production at the CCI operations in 
Michigan during 1977 declined when a 
strike by members of the United Steelwor- 
kers of America idled about 3,400 employees 
for 113 days. The strike was the first in the 
basic steel industry since 1959. Both union 
and management officials had signed the 
landmark Experimental Negotiating Agree- 
ment in 1973, which banned nationwide 
strikes in favor of binding arbitration of 
unresolved issues. CCI facilities affected by 
the walkout included the Empire, Mather 
B, Tilden, and Republic mines and the 


1975 1976 1977 
FC 2 2 — 1 
thousand short tons 9,033 3,801 3,510 
sey she tenes troy ounces__ 632,336 310,837 335,479 
net aera: short tons 73,690 . 43,707 42,815 
S thousands $2,795 $1,352 $1,550 
3 do... 94,618 60,840 56,613 
5 do- 97,413 62,192 58, 163 


Humboldt and Pioneer Ore Improvement 
Plants. Over 10% of the Marquette area 
workers draw their paychecks from CCl, 
and the company payroll exceeded $90 mil- 
lion in 1977. The strike began on August 1 
and was settled on November 21, 1977. 

Employees at the Groveland mine, owned 
and operated by Hanna Mining Co., ratified 
a new 3-year contract without a work stop- 
page during the year. The Groveland pro- 
duced about 2.1 million tons of pellets in 
1977, an increase of 5% over the 1976 
output. 

CCI has secured nearly $900 million in 
financing for expansion of its Tilden and 
Empire mining projects in Marquette Coun- 
ty and the Upper Peninsula Generating Co. 
at Presque Isle. The Tilden expansion is 
expected to begin operations in mid-1979, 
while the Empire project is scheduled for 
startup in early 1980. The Tilden project 
will add approximately 1,000 new employ- 
ees to the current mine operation and is 
expected to provide an additional $17.5 
million in wages annually. 

While expansion and growth is taking 
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Table 15.—Michigan: Iron ore produced and shipped in 1977, by range and mine 


(Long tons) 
Range and mine Production Shipments 
Marquette: 
FTC nu ete BON a ECC De 3,752,031 3,958,622 
Mather ll ³¹wmA HA Go 1,194,071 71,866 
Pioneer Pellet plantt__———-——--------------------—- Ban 751,663 
Republic-Humbold UU ꝛe „ 2,425,642 2,115,186 
III ⁵³ðVy ⁰ ⁵ 8 2, 603,157 2, 786, 116 
Total Marquette range 9,974,901 9,683,403 
Menominee: 
Groveland -—-—-------------—-—-—-------—----— 2,120,284 2,117,066 
%%% ³˙—1wꝛWꝛ ũ ͥ dd et ee S 867,947 215,239 
Total Menominee range. |... __ _____----~------- 2,488,231 2,382,305 
Grand total ______________________-_--___-_- — 1468,12 12015,708 


1Includes 998,872 tons of pellets produced from Mather ore. 
Source: Reed, R. C., and H. O. Sorensen. General Statistics Covering Production of Michigan Iron Mines. Geological 
Survey Div., Michigan Department of Natural Resources, 1977. 


Table 16.—Michigan: Usable iron ore! produced (direct-shipping and all forms of 
concentrates), by range 


(Thousand long tons) 
Total 
Menominee Gogebic : 
uL Marquette range range Gross weight 
range peso qe A Iron 
part part Ore? content 5 
rcen 
18541972 408,724 291,889 249,625 956,232 NA NA 
ey are Seen ey eater tee 9,036 2,404 ae 11,440 7,210 63.02 
1914... 8 8,920 2,419 am 11.339 „153 63.08 
11.·öo ek 12,443 2,331 2n 14,774 9,327 63.1 
1916... 2 8 14,663 2,318 NES 16,980 10,759 63.4 
1901. cocus iiec W us 12,319 7,198 63.3 
Total? |... W W 3249,625 1,023,084 NA NA 
NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Exclusive after 1905 of iron ore containing 5% or more manganese. 
3Data may not add to totals shown because of independent rounding. 
3Distribution by range partly estimated before 1906. 
Table 17.—Michigan: Iron ore shipped from mines 
(Thousand long tons) 
Proportion of 
Direct- Concentrates and Total beneficiated ore 
Year shipping agglomerates, usable to total 
ore? total ore? usable ore 
(percent) 
IU d lcs uet. Lu 5 . i Ue 463 11,927 12,389 96.3 
1ͤĩ§ĩÜbt ⁵ e 548 11, 054 11, 602 95.3 
1; c ⁵⁵⁵⁵⁵ 8 288 13,801 14,089 98.0 
117öĩ0Ü§5 « -ͥ: m t 8 356 15,888 16,245 97.8 
Dry NCMO . . mvv... w:. 8 W W 12,009 W 


W Withheld to avoid disclosing company proprietary data. 
Includes crushed, screened, and sized ore not further treated. 
Mata do not add to total shown because of independent rounding. 
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place at CCI operations which utilize new 
and improved processing techniques, Inland 
Steel Co. announced plans for the gradual 
phasing out of operations at its Sherwood 
underground mine in Iron River. Mining 
will continue at the current rate until mid- 
1978, while shipments during this period 
will decrease. The extra ore will be stock- 
piled until the storage area at the mine is 
full. Shipments will continue through the 
1981 shipping season. The ore produced at 
the Sherwood is a high-phosphorus (3.5%), 
non-Bessemer, direct-shipping ore. Modern 
steelmaking techniques cannot effectively 
use the ore to produce high-quality steel. 
The mine has been producing about 400,000 
tons per year, and will have produced and 
shipped about 14 million tons when oper- 
ations cease in 1981. The Sherwood is the 
last remaining operating mine in Iron 
County on the Menominee range. Inland 
Steel shipped 212,767 long tons of coarse 
and fine ore from the Sherwood mine in 
1977.1: 

Published prices for Lake Superior iron 
ore rose about 5% in 1977. Freight rates for 
most lake and rail routes also increased 
between 8% and 1190.1: 

Iron Oxide Pigments.—Shipments of 

crude iron oxide pigments from CCI in 
Marquette County dropped substantially 
during 1977. The decrease in production 
and shipments is attributed to the 113-day 
work stoppage at the company's mining 
operations. Red pigments produced by CCI 
are used for automobile undercoating, rail- 
road cars, structural steel, animal feed and 
fertilizer, and foundry sand. 
. Finished iron oxide pigments (red and 
yellow) were notable contributors to profits 
at BASF-Wyandotte Corp. during 1977. 
Their new plant, which began production in 
1976, captured a good share of the automo- 
tive paint market during its first full year of 
production. The plant is located at the 
company's complex in Wyandotte. 

Iron and Steel Scrap.—North Star Steel 
Co. ended a 3-year period of speculation by 
announcing at the end of 1977 that it will 
build a $70 million steel mill in Monroe. 
Construction on the 400,000-ton-per-year 
capacity plant is scheduled to begin in 1978 
on a 195-acre site owned by the Monroe Port 
Authority near Lake Erie. The plant, which 
will use electric furnaces to recycle scrap 
metal into steel products for use in the 
automotive and related industries, should 
be operational in January 1980. The plant's 
initial work force of 450 employees should 
grow to about 900 within 5 years, and its 
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capacity will eventually be increased to 
about 1.5 million tons per year.” 

The partners in Hoover-Ugine Co. are 
still undecided about the fate of the innova- 
tive rod-making facility that closed in De- 
cember 1976 because of technical problems. 
The Bridgman plant was designed to manu- 
facture rod and wire products from scrap 
without remelting. The process used at 
Hoover-Ugine was developed by Battelle 
Memorial Institute. It involved compacting 
cleaned and shredded scrap steel into billets 
that were then heated but not melted. The 
process ran into trouble because of the 
inconsistency of the scrap steel that was 


The Grand Haven Brass Foundry an- 
nounced plans early in 19777 for a $1 million 
expansion project at its plant in Grand 
Haven. The project includes renovation of 
an existing building and replacement of 
obsolete melting equipment and dust collec- 
tion systems. 

Hayes-Albion Corp. of Jackson announc- 
ed plans for a 5-year, $10.8 million expan- 
sion program for its Albion casting plant. 
The expansion is expected to increase the 
annual capacity of the facility by 22,000 
tons (total of 122,000 tons) and will enable 
the firm to produce castings of nodular iron 
as well as the malleable iron castings now 
being produced. The program will be in two 
stages, with expansion of the molding facili- 
ties scheduled for completion by July 1978. 
Conversion to the nodular iron production 
is scheduled for completion during fiscal 
1980. The new production line, which will 
replace one of the plant's automated mold- 
ing lines, will permit an easier and quicker 
change of patterns and the capability of 
producing a broader variety of castings. The 
Hayes-Albion Corp. is the Nation's second 
largest independent producer of malleable 
castings and is a leading manufacturer of 
die castings. 

Chevrolet Motor Div. of General Motors 
Corp. began the addition of a multimillion 
dollar casting line to its nodular iron cast- 
ing plant at Saginaw in 1977. The expansion 
is expected to be operational in the fall of 
1979, and will add an estimated 400 to 500 
new jobs in the area. The new line will 
include complete molding, melting, finish- 
ing, and shipping facilities. The plant al- 
ready has five such complete lines. Nodular 
iron is used to make many major automo- 
tive parts. 

Pig Iron and Steel.—Michigan ranked 
fourth among iron and steel producers in 


310 


1977, preceded by Pennsylvania, Indiana, 
and Ohio. These four States accounted for 
approximately 67% of the total iron and 
steel production for the year. 

McLouth Steel Corp. experienced a 10-day 
work stoppage by some 4,000 steelworkers 
in October 1977. Members of two United 
Steelworkers of America locals struck 
McLouth, the Nation's 11th largest steel 
producer, after a 3-year contract expired on 
October 1. Work resumed on October 11 
when an agreement was reached. 

Among other steelmakers, modernization 
and conversion programs were initiated 
during the year. The Chevrolet Saginaw 
grey iron casting plant began a conversion 
project that will eventually create about 100 
new jobs. Conversion is scheduled for com- 
pletion in 1978. The conversion project re- 
quired increasing the size and capacity of 
two existing cupolas, revisions to the exist- 
ing molding line, changes in the finishing 
department, and changes in cupola emis- 
sion control systems to handle the increase 
in size and capacity. The Grey Iron Plant 
employs about 6,000 workers and is report- 
ed to be the largest grey iron foundry in 
the world. Grey iron is used in the automo- 
tive industry for cylinder blocks and heads, 
where its ability to absorb vibration is 
advantageous. Since its beginning in 1919, 
the Saginaw plant has produced more than 
28 million tons of iron for use in Chevrolet 
trucks and cars. 

General Motors Corp. announced a multi- 
million dollar modernization project at its 
Pontiac Motor Div., but no completion date 
was set. The Pontiac foundry employs about 
2,000 hourly and more than 200 salaried 
persons. 

Kurdziel Iron Industries, located in Ocea- 
na County, began an expansion program 
that will increase annual production to 
20,000 tons of castings. With the proposed 
expansion, the plant will employ 120 per- 
sons when operating at full capacity. Cur- 
rent employment of the plant is 70 persons, 
with an average production of 12,000 to 
13,000 tons of castings annually. 

A private inventor was awarded a $99,600 
grant from DOE to carry on a project that 
might save steelmakers 200 million pounds 
of aluminum per year, that is about equal to 
$100 million. The concept is being tested by 
McLouth Steel Corp. in Trenton. The key to 
the project is finding how to measure mol- 
ten steel’s temperature and oxygen content. 
That information would make it possible to 
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calculate precisely the amount of aluminum 
needed. Considering all the elements involv- 
ed in steelmaking, the inventor claims that 
enough energy would be saved to equal that 
generated by two nuclear powerplants op- 
erating for 1 year. 

Silver.—White Pine Copper Co., which 
became part of LL&E in 1977, continued to 
recover silver from copper ore mined in 
Ontonagon County. Statistics regarding pro- 
duction and value are included in table 14. 

Slag-Iron and Steel.—Edward C. Levy 
Co., located in Wayne County, continued to 
process slag from the Ford Motor Co.'s Steel 
Div. Great Lakes Steel Co., and McLouth 
Steel Corp. during the year. Michigan re- 
mained one of the Nation's leading proces- 
sors of slag, categorized as a manufactured 
mineral commodity and used by the con- 
struction industry. 

Uranium.—In September 1974, a urani- 
um exploration agreement was entered into 
by TVA, American Copper & Nickel Co. (a 
subsidiary of INCO Ltd), and David S. 
Robertson and Associates Inc., to identify 
and explore areas within the Continental 
United States that have a favorable poten- 
tial for the discovery of economically recov- 
erable uranium deposits. During 1977, the 
work was limited to the Upper Peninsula of 
Michigan. The program in the State includ- 
ed core drilling, trenching, and field surveys 
on about 200,000 acres leased from Ford 
Motor Co. | 


1State Liaison Officer, Bureau of Mines, Lansing, Mich. 

"Liaison program assistant, Bureau of Mines Liaison 
Office, Lansing, Mich. 

3Cannon, W. F. Summary of the 55 Iron Re- 
sources of the Marquette and Gogebic Iron Ranges of 
197 U.S. Geological Survey, Open File Rept. 78-153, 


36 *Skillings' Mining Review. V. 66, No. 4, Jan. 22, 1977, p. 


5Bennett, G. H., and J. D. Herrich. Evaluation of Resin 
and Mechanical Roof Bolting Systems for Strata-Bound 
Deposits (Research Contract No. H0230016). BuMines 
Open File Rept. 31-77, 1974, 109 pp.; available for consulta- 
tion at Bureau of Mines facilities in Denver, Colo., Twin 
Cities, Minn., Bruceton and Pittsburgh, Pa., and Spokane, 
Wash.; U.S. Department of Energy facility in Morgantown, 
W. Va.; National Library of Natural urces, U.S. 
Department of the Interior, Washington, D.C.; and Nation- 
al Technical Information Service, Springfield, Va., PB 
264062/ AS. 

LABORegister. V. 1, No. 4, September 1977, p. 93. 

"Michigan Manufacturer and Financial Record. “On 
dur 72855 Industrial Front.“ V. 141, No. 2, February 

SSchellie, K. L. (ed. by) Sand and Gravel Operations - A 
Traditional Land Use. National Sand and Gravel Associa- 
tion, Silver Spring, Md., 1977, p. 1. 

9Louisiana Land & Exploration Co. Annual Report 1977. 

°Hanna Mining Co. Annual Report 1977, p. 6. 
in. 118killings' Mining Review. V. 67, No. 6, Feb. 11, 1978, p. 


, Skillings’ Mining Review. V. 67, No. 6, Feb. 11, 1978, p. 


3 Michigan Manufacturer and Financial Record. V. 141, 
No. 5, May 1978, p. 10. 
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Commodity and company 


Cement: 
Amcord, Inc., 

Peerless Cement Div.! 
Dundee Cement Coo 
Medusa Cement Co., 

a division of Medusa Corp. 
Cement Division, 

National Gypsum Co. ? 

Penn-Dixie Industries, 


Inc 
Cla and shale: 
ichigan Brick & Tile Co.. .. . 


Copper: White Pine Copper Co. 


G 
ichigaii Gypsum Co ______ 


National Gypsum COO 
United States Gypsum Co- 


Iron ore: 


Iron and steel: 
Ford Motor C'O0Oo 


Me Louth Steel Corp .... 
National Steel Cord 


Lime: 
BASF Wyandotte Cord 
Detroit Lime o 


Marblehead Lime Co., a 
division of General 
ami 


Natural salines: 
Martin Marietta Chemicals 
Refractories Div.* 
Morton Chemical Co. 


The Dow Chemical Co. _ _ _ _ 


Peat: 
Al-Par feet 
Anderson Peat C0 
Michigan Peat, Ine 


Salt: 
BASF-Wyandotte Corr 
Diamond Crystal Salt Co 
International Salt Co., Ine 


Sand and gravel (construction): 
American Aggregates Corp .. — 


Grand Rapids Gravel Co 


Holly Sand and Gravel Co., 
ates Div. o 
J. P. Burroughs & Son, Inc. 
Medusa ates Inc., 
Western Materials Div. 


See footnotes at end of table. 


Table 18.—Principal producers 


Address 
9333 Dearborn St. 
Detroit, MI 48209 
Box 317 
Dundee, MI 48131 
Box 5668 
Cleveland, OH 44101 


17515 West Nine Mile Rd. 


Southfield, MI 48075 
Box 152 
Nazareth, PA 18061 


3820 Serr Rd. 
Corunna, MI 48817 
Box 427 

White Pine, MI 49971 


2840 Bay Rd. 
Saginaw, MI 48601 
325 Delaware Ave. 
Buffalo, NY 14202 
101 South Wacker Dr. 
Chicago IL 60606 


504 Spruce St. 
Ishpeming, MI 49849 


Star Route 1, Box 131 
Iron Mountain, MI 49801 


The American Rd. 
Dearborn, MI 48121 

300 South Livernois Ave. 
Detroit, MI 48217 

2800 Grant Bldg. 
Pittsburgh, PA 15219 


1609 Biddle Ave. 
Wyandotte, MI 48192 
8800 Dix Ave. 
Detroit, MI 48209 
300 West Washington 
Chicago, IL 60606 


2020 Dow Center 
Midland, MI 48640 


Executive Plaza II 
Hunt Valley, MD 21030 
110 North Wacker Dr. 
Chicago, IL 60606 

2020 Dow Center 
Midland, MI 48640 


9551 Krouse 

Ovid, MI 48866 

332 Graham Rd. 
un Cit 6889 MI 48444 


Hausen TX 77006 
1609 Biddle Ave. 
Wyandotte, MI 48192 
916 South Riverside Dr. 
St. Clair, MI 48079 
12841 Saunders St. 
Detroit, MI 48217 
Drawe 

Greenville, OH 45331 
2700 28th St., SW. 
Grand Rapids, MI 49509 
Box 1468 

Saginaw, MI 48605 
4200 South Milford Rd., 
Box H 


x 
New Hudson, MI 48165 


Type of activity 


Quarry and plant 


Pit and plant 


Underground 
mine and plant. 


Open pit mine and plant 


3 pen ud in mines, 
rground mine, 
and plants 
Open Bit mine and plant 


Underground mine 


Surface pits and 
stationary plants. 


Surface pit, stationary 
and portable plants. 


Surface pit and 
stationary plant. 


311 


County 


Wayne. 
Monroe. 
Charlevoix. 
Alpena. 


Emmet. 


Shiawassee. 


Ontonagon. 
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Table 18.—Principal producers —Continued 


Commodity and company Address Type of activity County 


Sand and gravel (industrial): 


Manley Bros. of Indiana, Ine Box 67 Surface pit and plant Berrien. 
Chesterton, IN 46304 
Nugent Sand Co, Ine Box 566, 2875 Lincoln e EEA Muskegon. 
Muskegon, MI 49443 
Ottawa Silica oo 33620 Streicher Rd. FFP Wayne. 
Rockwood, MI 48173 
Sargent Sand .. 2840 Bay Rd. EENE | E eee eee Mason, 
Saginaw, MI 48605 Saginaw, 
Tuscola, 
Wexford. 


Slag iron and steel: 
ward C. Levy Coo 8800 Dix Ave. Fell Wayne. 
Detroit, MI 48209 


Stone: 
Limestone: 
Drummond Dolomite Inc., a 701 East Third St. Quarry and plant Chippewa. 
division of Bethlehem Steel Bethlehem, PA 18016 
Inland Lime and Stone Co., Gulliver, MI 498400 30 con ae See Mackinac and 
a division of Inland Steel Co. Schoolcraft. 
Limestone Operations, Rogers City, MI 49779 Quarry- - --------——- Mackinac and 
= United oe Steel Corp. T. i patho 
resque Isle Cor x „ ue Isle. 
Alpena, MI 49704 
Wallace Stone Co., a Box 1 sO EEE Oe es Huron. 
division of J.P. Burroughs & Saginaw, MI 48605 
Son, Inc. 
Marl: Brenner, KevinD...... Route 1 PD ey Allegan. 
Hopkins, MI 49328 
v de Bite Gaara Co 398 Austin Rd Qu Jackso 
ude Stone Quarry Co ustin Rd. r ackson. 
Napoleon, MI 49261 
Napoleon Sandstone Quarry _ Box 119 777 EN ETE Do. 
Napoleon, MI 49261 
Ottawa Silica Co., Michigan 33620 Streicher Rd. Quarry and plant Wayne. 
Silica Div. Rockwood, MI 48173 
Also produces clay or shale. 
2Also produces stone. 
3 Also produces silver. 


4Also produces iron oxide pigments. 
Includes bromine, bromine compounds, calcium compounds, iodine, and magnesium compounds. 


The Mineral Industry of 
Minnesota 


By Ronald C. Briggs! and Wanda J. West? 


During 1977, the value of Minnesota’s 
mineral production declined by more than 
28% to $875.6 million, reversing a 5-year 
trend of consecutive and record-setting in- 
creases. The sharp decrease in total value 
was largely attributed to the loss of iron ore 
shipments created by the longest strike in 
the history of the iron ore industry in 
Minnesota. The supply of sand and gravel 
for the construction industry also declined 
more than 9%; however, an increase in unit 
prices raised the 1977 total value to nearly 
22% over that for the previous year. 

The 138-day steelworkers’ strike in the 
iron ore industry closed all but three natu- 
ral ore mines and resulted in a 37% de- 
crease in iron ore shipments. The 30.2 
million long tons shipped from Minnesota 


mines was still sufficient to retain the 
State’s leadership in iron ore production, 
accounting for about 56% of the total do- 
mestic iron ore production. The demand for 
a uniformly sized and higher grade iron ore 
by the steel mills was evidenced by the fact 
that taconite pellets from eight operations 
accounted for a record 85% of the iron ore 
produced in the State. The depletion of 
high-grade natural ore reserves in Minneso- 
ta also resulted in taconite pellets account- 
ing for a greater share of iron ore ship- 
ments. For the first time in the 94-year 
history of Minnesota’s iron ore industry, no 
direct-shipping grade ore was produced. All 
iron ore, including both natural ore and 
taconite, was produced from 33 open pit 
mines in the northern part of the State. 


Table 1.—Mineral production in Minnesota! 


1976 1977 
Mineral ; Value : Value 
Quantity (thousands) Quantity (thousands) 
Clay thousand short tons W W 2163 23276 
Gem stones NA $15 NA 15 
Iron ore (usable) 
thousand long. tona, ns, gross weight. 47,874 1,137,783 80,245 182,627 
Lim d short tons_ — 108 2,194 123 4,815 
Manganiferous ore short tons. . 202,271 W 166,440 W 
Peat |... thousand short tne z 26 1,505 28 1,280 
Sand and gravel ____________-do____ 333,486 344,503 30,713 59,629 
Stone 2s ee AS do 8 7,567 25,767 7, 865 25,124 
Combined value of abrasive stone, clays 
(common 1976, and kaolin), industrial sand 
(1976), and values indicated by symbol W XX 5,713 XX 2.337 
pa a A A a hes XX 1,218,030 XX 875,608 
Total 1967 constant dollars XX 625,215 XX P432,198 
PPrelimi NA Not available. W Withheld to avoid disclosing company proprietary data; included in 
“Combined value” figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes kaolin; value included in Combined value" figure. 
Excludes industrial sand; value included in Combined value" figure. 
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Coupled with the decrease in value for 
metals, the combined value of nonmetallics 
rose in the percentage distribution and 
accounted for more than 10% of the State’s 
total mineral production value. The combin- 
ed value total for nonmetallics represented 
an increase of over 16% from that for 1976. 
Sand and gravel and stone accounted for 
the greatest share of the nonmetallic value, 
and these commodities ranked second and 
third, respectively, in both quantity and 
value of all commodities produced in the 
State. The percentage changes in quantity 
and value for sand and gravel were diamet- 
rically opposite when comparing 1977 data 
with that for the previous year. The quanti- 
ty decreased more than 9% while the value 
showed a significant rise of 22%. Most other 
nonmetallic minerals showed increases in 
both quantity and value with the exception 
of peat and stone, but the percentage varia- 
tions were not nearly as great as those for 
sand and gravel. 

Of the 87 counties in the State, only 5 
reported no mineral production during 
1977. Sand and gravel was produced in each 
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of the 82 mineral-producing counties and 
stone in 24. St. Louis and Itasca Counties 
ranked first and second, respectively, in 
value of mineral production because of the 
large number of iron ore mines in these two 
areas. In addition to the top ranking coun- 
ties, 20 other counties recorded mineral 
production valued in excess of $1 million. 

Although other firms were engaged in 
exploration activities, AMAX Exploration, 
Inc., continued to be the copper-nickel- 
mining pioneer in the State. The current 
phase of the Minnamax project near Bab- 
bitt was to determine the continuity of the 
mineralization indicated by surface dia- 
mond drilling. To date, more than 500,000 
feet of core drilling has been completed on 
this project. AMAX completed a 1,720-foot 
exploration shaft in June and by yearend 
completed 3,780 feet of horizontal drifts 
from this shaft. Underground diamond dril- 
ling will be performed at the Minnamax 
project to verify the results of surface dril- 
ling. A total of 63,000 tons of mineralized 
material was removed from the under- 
ground drifts and will be used for testing 
and research purposes. 
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Figure 1.—Value of iron ore shipments and total value of mineral 
production in Minnesota. 
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Table 2.— Value of mineral production in Minnesota, by county! 


See footnotes at end of table. 
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Minerals produced in 1977 
in order of value 


Peat, sand and gravel. 
sangang gravel. 


Do. 
Stone, sand and gravel. 
Sand and avel, clays. 
Peat, sand a and grave 
"and ano gravel. 


Do. 


Do. 
Sand and gravel, lime. 
iss o gravel. 


Do. 
aniferous ore, sand and gravel. 
Sand and gravel, stone. 
Stone, sand and gravel. 
sana ang gravel. 


Stone, sand and gravel. 
Sand and gravel. 
Sand and gravel, stone. 
Sand and gravel. 
Sand and gravel, clays. 
Stone, sand and gravel. 
Sand and gravel. 


Iron ore, sand and gravel, peat. 
vendan gravel. 


Do. 


Do. 
Stone, sand and gravel. 
sancang gravel. 


Sand and gravel, stone. 
Sand and gravel. 


88 


s 


Stone, sand and gravel. 
Sand and gravel. 
Stone, sand and gravel. 
Sand and gravel. 
Stone, sand and gravel. 
Sand ang gravel. 


Stone, sand and gravel. 
aang gravel. 


Do. 


Lime, sand and gravel. 
Sand ang gravel. 


Do. 
Sand and gravel, clays, stone. 
Lime, stone, sand and gravel. 
Sand and gravel, stone. 
Sand and gravel, abrasives, stone. 
Sand and gravel. 
Iron ore, cement, sand and gravel, peat, stone. 
Stone, sand and gravel. 
Sand and gravel. 


Do. 
Stone, sand and gravel. 
Sand and gravel, stone. 
zana une gravel. 


Do. 
Stone, sand and gravel. 
mand and gravel. 


Sand and gravel, stone. 
Sand and gravel. 
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Table 2.—Value of mineral production in Minnesota, by county! —Continued 


(Thousands) 
Minerals produced in 1977 
County 1916 1971 in order of value 
Wilkin.. n $109 $171 Sand and gravel. 
Winona 2,149 Stone, sand and gravel. 
right. 511 774 Sand and gravel. 
Yellow Medicine 1.096 1.104 Stone, sand and gravel. 
Undistributed?__________ 1,056,559 126,907 
Total? onis 1,218,030 875,608 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
Jackson and Traverse Counties were not listed because no production was reported. 
Includes some sand and gravel that cannot be assigned to specific counties, value of gem stones, and values indicated 


by symbol] W 


*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Minnesota business activity 


p 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor fore thousands 1,859.0 1,918.0 +3.2 
Unemploymen!!nht!k!k „k do ... 110.0 8.0 10.9 
Employment (nonagricultural): 
Min ing m tt LL ue LL E Er do... 14.9 12.0 -19.5 
Manufacturing --—----------------------------—— do... 321.6 338.4 4-5.2 
Contract construction do- 65.4 69.5 +6.3 
Transportation and public utilities do 89.9 92.9 +3.3 
Wholesale and retail trade do. ... 383.5 404.9 +5.6 
Finance, insurance, real estate do.... 77.9 82.5 -5.9 
SÉFVIOBE or . AC eth do... 291.5 811.5 - 6.9 
Government ________________ l222222222222 do... 216.0 284.7 +3.1 
Total nonagricultural employmennit᷑ttvt -—-—- do— 1,520.7 1,596.4 +5.0 
Personal income: 
Total c: pd Sei DE RC LT millions 324, 686 $28,337 + 14.9 
Per CODItG E 8 $6,287 $7,129 +143 
Construction activity: 
Number of private and public residential units authorized 26,973 38,337 + 42.1 
Value of nonresidential construction millions_ — 7 ; +42.7 
Value of State road contract awards do— 3128.0 145.0 +13.8 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,601 1,714 +7.1 
Mineral production value: 
T crude mineral value _______§____~______________ millions 31.218. 0 $875.6 -28.1 
Value per capita, resident population __ _______________________ 07 -28. 
Value per square mile ________________~____ ue $14,489 $10,415 -28.1 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Mineral exploration activity, particularly 
for base metals and uranium, has intensi- 
fied in Minnesota. A project conducted by 
the Minerals Division of the Minnesota 
Department of Natural Resources (DNR) 
produced indications of zinc deposits on 
State land along the Rainy River in north- 
western Koochiching County. The study 
only indicated the presence of zinc and not 
an economic ore body. Exploration for ura- 
nium has been underway in Carlton and 
Pine Counties. The Rocky Mountain Energy 
Co. is doing some exploratory drilling as 
part of a nationwide program by the firm to 
find marketable deposits of uranium mate- 
rial. 

Employment and Injuries.—According to 
statistics published by the Minnesota De- 


partment of Economic Security, employ- 
ment in the mining and quarrying indus- 
tries at yearend 1977 totaled 12,600, more 
than 12% less than at the end of 1976. The 
decrease in employment reflected the fact 
that the iron ore mining industry, account- 
ing for a large percentage of employees, had 
not called back all workers by yearend after 
a 138-day strike that ended in mid-De- 
cember. 

Legislation and Government  Pro- 
grams.—An omnibus tax bill (Chapter 
423) passed during the 1977 Legislative 
Session contained several provisions af- 
fecting taconite mining. The bill included 
the following mineral-related provisions: 1. 
It increased the taconite production tax 
from 80 cents per ton to $1.25 per ton 
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effective January 1, 1977. The tax will 
automatically increase depending on the 
price of finished steel and the iron content 
of the taconite. The tax will be calculated on 
a 3-year average or on the current year of 
production, whichever is larger. The three 
former production taxes were repealed and 
replaced with this one higher tax. 2. The 
maximum property tax that is assessed on 
unmined taconite when less than 1,000 tons 
of iron ore concentrate is removed from a 
40-acre tract in any 1 year was increased 
from $1 to $10 an acre. 3. It imposed a new 
tax of 10 cents per ton on taconite compa- 
nies that do not dispose of their tailings on 
land in accordance with State permits after 
July 1, 1977. 4. Owners or lessees of mineral 
rights who have engaged in exploration for, 
or mining of, taconites or iron sulfides are 
now required to file with the Commissioner 
of Revenue a variety of information regard- 
ing the location, nature, quality, or quantity 
of the unmined ores. The measure also 
made changes in the distribution of the 
taconite tax collections and the dates on 
which the tax is payable. 
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Gravel produced in Kittson and Marshall 
Counties is subject to an occupation tax of 
not to exceed 10 cents per cubic yard under 
terms of Chapter 112 enacted during 1977. 
The tax does not apply to the State or its 
contractors, however, when the gravel is 
used in construction and maintenance of 
trunk highways. Ninety percent of the grav- 
el revenues will go to the county road and 
bridge fund and the remaining 10% to the 
reserve fund for restoration of abandoned 
gravel pits. Chapter 117 of the 1977 Statutes 
imposes a similar tax of not to exceed 5 
cents per cubic yard of gravel produced in 
Becker County. 

The 1973 State Mineland Reclamation 
Act charged the Minnesota DNR with the 
responsibility of developing rules and regu- 
lations for the reclamation of currently 
active and future metal mining operations 
in Minnesota. In October, the DNR released 
a preliminary set of proposed rules for 
public review. The rules were to be revised 
based on the review comments received and 
were expected to go through public hearings 
in the fall of 1978. 


REVIEW BY MINERAL COMMODITIES 


METALS 


Copper-Nickel.—At a site 4 miles south of 
Babbitt in St. Louis County, AMAX Explo- 
ration, Inc., was progressing on schedule at 
its Minnamax copper-nickel project. In the 
phase of the Minnamax project conducted 
during 1977, AMAX sought to determine 
the continuity of the mineralization indi- 
cated by surface diamond drilling and to 
determine the mining and environmental 
parameters. More than 500,000 feet of core 
drilling has been completed on the project 
site to date. AMAX, in cooperation with the 
State agencies, has been conducting exten- 
sive environmental and base-line studies. 
The exploration shaft which was begun in 
March 1976 was bottomed at a depth of 
1,728 feet in June 1977. An underground 
station was completed at the 1,700-foot lev- 
el, and 3,780 feet of horizontal drifts were 
completed from this test shaft. About 50,000 
feet of drilling will be performed from these 
underground drifts in an effort to probe the 
mineralized area and to verify its continuity 
with interpretations from surface drilling. 
Late in 1977, the firm shipped a 1,300-ton 
bulk sample to the University of Minnesota 
and a 500-ton sample to the Federal Bureau 
of Mines Twin Cities Metallurgy Research 
Center for testing purposes. A 1,000-ton 


bulk sample of typical copper-nickel miner- 
alization was scheduled for delivery to 
Lakefield Research of Canada, Ltd., of Lake- 
field, Ontario, to determine the concentrat- 
ing characteristics. In all, a total of 63,000 
tons of mineralized material was removed 
from the underground drifts. Although a 
combined open pit and underground oper- 
ation is being proposed for the Minnamax 
project, it will be several years before any 
final mining decisions can be made. The 
decisions will not depend strictly upon the 
quantity of copper and nickel in the mine- 
ralized material because State decisions on 
environmental, social, and economic consid- 
erations and the value of copper and nickel 
in the world market will be important 
factors. | 

The Regional Copper-Nickel Study, or- 
ganized by the Minnesota Environmental 
Quality Council, continued to collect infor- 
mation and data to analyze the impact that 
may result from potential copper-nickel de- 
velopment in the Duluth Complex. The area 
under study covers a large portion of north- 
eastern Minnesota with attention focused 
along the most probable mining area cover- 
ing 560 square miles along the Duluth 
Complex Contact in Lake and St. Louis 
Counties, stretching roughly from the 
Boundary Waters Canoe Area near Ely to 
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Hoyt Lakes. The study objective is to region- 
ally characterize the area, then hypotheti- 
cally produce stresses on the region due to 
mining activities, and finally, to assess po- 
tential impacts of these stresses on both the 
short- and long-term bases. The State will 
use this information to make decisions con- 
cerning the development of copper-nickel 
resources available in northeastern Minne- 
sota. A final report will be submitted to the 
January 1979 Legislative Session for its 
consideration and review. 

The Minnesota DNR published the find- 
ings of a study of the copper, nickel, and 
titanium resources of a portion of the Du- 
luth Complex. This study was conducted to 
provide the Regional Copper-Nickel Study 
with basic mineral resource information. 
The results of this study indicate that the 
minesite area (560 square miles) under 
study contains about 4.4 billion tons of 
mineralized material with an average grade 
of 0.66% copper and 0.2% nickel. Lesser, 
but significant, quantities of silver, gold, 
platinum, palladium, and cobalt also exist. 
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Iron Ore.—The longest steelworkers’ 
strike in the union’s history brought the 
Minnesota iron ore industry to a virtual 
halt from August 1 until mid-December and 
resulted in a 37% decrease in iron ore 
shipments from those of the previous year. 
When the national contract of the United 
Steelworkers of America expired on August 
1, a variety of issues raised by union locals 
led to an immediate work stoppage at all 
but three of Minnesota’s iron ore mines. 
Only the natural iron ore mining operations 
of Cleveland-Cliffs Iron Co. and Jones & 
Laughlin Steel Corp. were not affected. 
About 14,500 steelworkers in northeastern 
Minnesota were idled by the strike, which 
was the first union-endorsed widespread 
strike in the steel industry since 1959. At 
issue were approximately 1,250 local differ- 
ences ranging from seniority to job trans- 
fers, with the key issue of incentive pay 
common to all union locals. 

On November 21, employees of the Hib- 
bing Taconite Co. became the first of the 
striking workers to reach an agreement. 


Table 4.—Minnesota: Iron ore! data in 1977, by county and range 


(Thousand long tons) 
! Usable ore 
Crude ore 
Count d range : Iron 
as production? 18 Production content of Shipments nex Y 
j production ° 
County: 
Itasca_ Se a So 14,041 368 4,211 2,540 4,491 87 
St. Louis 83,090 5,027 26,732 16,617 25,754 6,605 
Total ______________ 97,131 5,994 30,943 19,157 30,245 6,692 
Mesabi Range 97,131 5,994 30,943 19,157 30,245 6,692 
!Exclusive of ore containing 5% or more manganese. 
tire production from open pit mines. 
*[ncludes Lake County. 
*Data may not add to totals shown because of independent rounding. 
Table 5.—Minnesota: Production and shipments of usable iron ore! 
(Thousand long tons) 
Production Shipments 
I of taconite 
Natural Taconite Fon Natural Taconite 9 n 
Year Total? content Total? llets to 
ore pellets percent) ore pellets 19731 pi 
(percent) 
1973 18,420 41,601 60,021 60.53 19,013 43,601 62,614 69.63 
1974 __ 17,541 40,944 58,484 60.02 18,282 41,140 59,422 69.23 
1975 10,466 40,711 51.177 60.58 10,553 38,615 49,167 178.54 
1976 __ 9,152 40,612 49,764 1.34 8,806 39,068 47,874 181.61 
1977 4,600 26,343 30,943 1.91 5,123 25,122 30,245 83.06 
Revised. 


Exclusive of ore containing 5% or more manganese. 


Pata may not add to totals shown because of independent rounding. 
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Other union locals followed suit, and the 
138-day-old strike ended on December 16 
when Inland Steel Co. workers voted to 
accept a contract offer. The major change 
effected in contracts was the incorporation 
of incentive pay into wages, effective in 
1979. The change will reportedly give wor- 
kers as much as 75 cents per hour more 
than standard wage rates. Settlements at 
many locals concerned complex work as- 
signments related to seniority, improve- 
ments in dust control, and a myriad of other 
concessions. 

The lengthy strike had a ripple effect that 
resulted in a large number of layoffs in the 
service industries, retail trade, and govern- 
ment in iron range communities. Railroads 
transporting ore to the upper lake docks 
and the Great Lakes shipping fleets were 
affected almost immediately by the strike, 
as the inventories of iron ore stockpiled at 
shipping terminals were depleted. This re- 
sulted in the layoff of several hundred 
employees from those industries. Additional 
financial losses were reflected in the collec- 
tion of State taxes. The Department of 
Revenue estimated the total loss in direct 
revenues as a result of the strike at $45 
million. The estimate included losses from 
taconite production and occupation taxes 
paid by mining companies, gross earnings 
tax revenues on railroads, withholding 
taxes paid by striking steelworkers, and 
related levies. It did not, however, include 
losses from the State sales tax in the area. 

The 30.2 million long tons of iron ore 
shipped from Minnesota mines, although a 
substantial decrease from the previous 
year, still accounted for 56% of the domesti- 
cally produced iron ore and maintained the 
State’s leadership in iron ore production. 
Taconite pellets from eight plants accoun- 
ted for a record 85% of the usable iron ore 
produced in the State, raising the average 
iron content of the total production to 
61.91%. Average iron content of the taco- 
nite pellets was 63.20%. The demand for 
high-quality ore—uniform in size, grade, 
and structure—and the depletion of the 
high-grade natural ore reserves have been 
evidenced by the continual decline of direct- 
shipping-grade ore produced in recent 
years. The 1977 season marked the first 
year in the 94-year history of Minnesota’s 
iron ore industry in which no direct- 
shipping ore was produced. All taconite and 
natural ore was produced from 33 open 
pits—27 in St. Louis County and 7 in Itasca 
County. One mine, the National Steel pit 
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near Keewatin, extends into both counties. 

The $1.25 billion taconite expansion pro- 
gram that has been in progress on the 
Mesabi range for several years continued. 
The completion of two major projects was 
realized during the year, leaving the expan- 
sions of U.S. Steel’s Minntac plant and the 
Hibbing Taconite plant the only construc- 
tion projects that were incomplete at year- 
end. 

The expanded facilities of National Steel 
Pellet Co. near Keewatin went on-stream 
early in 1977 following a 2 1/2-year con- 
struction period. Completed at a capital cost 
exceeding $150 million, the project more 
than doubled the annual pellet capacity of 
the 10-year-old plant, increasing it from 2.4 
to 5.8 million tons. National Steel Pellet Co. 
is owned 85% by National Steel Corp. and 
15% by The Hanna Mining Co. 

Inland Steel Mining Co., a subsidiary of 
Inland Steel Co., produced the first pellets 
from its new $150 million Minorca facility 
at Virginia in May. Employment at Minor- 
ca was expected to total 450 persons with an 
annual payroll of about $7 million. Full 
production at the rated annual capacity of 
2.6 million tons of pellets, anticipated in 
1978, will provide one-third of the total iron 
ore requirements of the company’s Indiana 
Harbor steelworks. The Minorca pellets will 
replace ore from Inland’s Caland mine at 
Atikokan, Ontario, which will exhaust its 
economically recoverable reserves in 1979. 
Shipments from the plant will be by rail to 
the Duluth, Missabe & Iron Range Railway 
(DM&IR) dock facilities at Two Harbors, 
and thence by lake to Inland’s blast fur- 
naces. 

The longest and most costly environmen- 
tal proceedings in the history of the United 
States came nearer to an end during 1977, 
when on April 8 the Minnesota Supreme 
Court ruled unanimously in favor of Re- 
serve Mining Co. and ordered the Minneso- 
ta Pollution Control Agency and the Minne- 
sota Department of Natural Resources to 
issue permits for onland disposal of the 
firm’s taconite tailings at Reserve’s pre- 
ferred Milepost 7 site. The permits will be 
subject to 12 stringent conditions demanded 
earlier by the State agencies and agreed to 
by Reserve and its two parent companies, 
Armco and Republic Steel Corporations. 
The conditions are designed to protect the 
environment and to mitigate the potential 
health threat from asbestiform fibers in the 
taconite. In all, about 200 permits from 
State agencies and the U.S. Army Corps of 
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Engineers will be required for construction 
and operation of the disposal facility. The 
granting of some of the permits remained a 
legal issue at yearend. Site preparation 
work for the tailings disposal project near 
Silver Bay began on June 1 and was ex- 
pected to be completed in about 3 years. A 
Federal court judge extended the deadline 
by which Reserve must halt its discharge of 
taconite tailings into Lake Superior from 
July 7, 1977, to April 15, 1980. In addition to 
the disposal site, Reserve’s $370 million 
construction project includes an air quality 
improvement program and modifications 
and additions to its plant facilities needed to 
end the lake discharge. 

Lake Superior iron ore prices established 
early in 1977 remained in effect throughout 
the remainder of the year. The rates were 
as follows: Mesabi-non-Bessemer, $21.18 per 
ton (coarse, $21.98, and fine, $20.73); Old 
Range non-Bessemer, $21.43; and manga- 
niferous, $21.43. The foregoing prices were 
for ore delivered at rail-of-vessel at lower 
Lake ports and were based on a natural iron 
content of 51.50%. The lower Lake price of 
pellets increased 4.5% in early January to 
55.5 cents per long ton iron unit and re- 
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mained at that level throughout 1977. The 
price rise was mainly to compensate for 
increased costs of energy and capital equip- 
ment. The average mine value for Minneso- 
ta iron ores was $25.88, compared with 
$23.77 in 1976. 

According to rates published in mid-1977, 
the cost of transporting iron ore from the 
Mesabi range to lower Lake ports ranged 
from $7.75 to $7.94 per long ton. The rates 
include a dock handling charge of $0.44 at 
upper Lake docks but do not include hand- 
ling charges at lower Lake ports. 

Severe winter weather brought a halt to 
iron ore shipping on the Great Lakes in 
January, following a record 33 consecutive 
months of shipping. Vessels from the U.S. 
Steel fleet had sailed continuously from 
Two Harbors to lower Lake steel mills since 
April 9, 1974, whereas other Great Lakes 
ports had closed at the end of the 1974-75 
and 1975-76 shipping seasons. 

The 1977 navigation season for ports ship- 
ping Minnesota iron ore opened March 21 
at Two Harbors and was underway at all 
ports by April 25. Dates of first and final 
cargo loadings at all ports shipping Minne- 
sota iron ore are shown in table 6. 


Table 6.—Dates of first and final cargoes of Minnesota iron ore 
shipped from upper Great Lakes ports 


Port and dock 


Duluth, Minn: DM&IR ________________ ~_____ _ 
Silver Bay, Minn: Res ere 
Superior, Wis.: Burlington-Norther “nns: 
Taconite Harbor, Minn: Erieeeee — 
Two Harbors, Minn: DM@&IR_______ ~~ —— 


11977. 
21978. 


1976 1971 
First Final First Final 
id Apr. 11 Dec. 19 Apr. 6 Dec. 31 
ES Apr. 1 Jan. 12 Apr. 11 Feb. 1 ? 
—  Apr.9 Dec. 26 Apr. 18 Jan. 14? 
AE Apr. 4 Dec. 28 Apr. 25 Jan. 27 ? 
— 0 Jan. 19 ! Mar. 21 Q) 


Wessel loadings at the DM&IR docks at Two Harbors continued without interruption during the 1975-76, 1976-77, and 


1977-78 shipping seasons. 


Construction activity continued through- 
out the year on the DM&IR pellet storage 
and shiploading facilities at Two Harbors in 
Lake County. Completion of the $35.5 mil- 
lion project is scheduled for mid-1978. 

Shipbuilding activity and the trend to- 
ward larger vessels continued. In February, 
the Army Corps of Engineers increased the 
maximum length of vessels permitted to 
enter the largest lock (Poe) on the Soo Canal 
from 1,000 feet to 1,100 feet. No companies 
have yet announced plans, however, to con- 
struct vessels of greater length than 1,000 
feet. Several new vessels of the 1,000-foot 
class are scheduled for completion during 


the next few years. 

The newest of the 1,000-foot class is the 
Mesabi Miner of Pickands Mather & Co.'s 
(PM) Interlake Steamship Co. fleet, which 
was christened on June 11 in Duluth. 
Whereas ore carriers have traditionally 
been named after key executives in the 
mining and shipping industries, the new 
vessel was named as a tribute to the wor- 
kers of the Mesabi iron range. The Mesabi 
Miner is 1,000 feet in length, has a beam of 
105 feet, and has a cargo capacity of 59,000 
gross tons of taconite pellets or 52,000 tons 
of coal. The self-unloading vessel is identical 
to PM's James R. Barker, which entered 


THE MINERAL INDUSTRY OF MINNESOTA 


service in August 1976. These two vessels 
were the largest carriers built entirely on 
the Great Lakes. The American Ship Build- 
ing Co. constructed the Mesabi Miner dur- 
ing a 2-year period at its Toledo and Lorain, 
Ohio, yards. Its initial cargo of 54,321 
tons of pellets, from the recently opened 
Burlington-Northern facility in Allouez, 
Wis., represented one of the largest single 
cargoes ever handled at the Head of the 
Lakes. The Mesabi Miner’s unloading sys- 
tem is capable of discharging pellets at the 
rate of 10,000 tons of iron ore per hour. 

The research program to evaluate the 
extensive nonmagnetic taconite deposits of 
the western Mesabi range as a source for 
steelmaking was continued by the Federal 
Bureau of Mines at its Twin Cities Metal- 
lurgy Research Center. The western Mesabi 
range contains approximately 10 billion 
tons of oxidized taconite materials assaying 
30% to 40% iron, which have not previously 
been used as an iron ore source. These 
taconites are considered the best prospect 
for overcoming the deficiency between do- 
mestic requirements and production pre- 
dicted for the end of the century, and the 
Bureau is investigating various technolo- 
gies suitable for processing these materials 
economically. The Center also continued 
efforts to develop improved methods of pel- 
let production. 

Erie Mining Co.’s Hoyt Lakes plant was 
chosen by the Federal Energy Research and 
Development Administration (ERDA) as the 
site of a $39 million coal gasification demon- 
stration project. Methane gas created by the 
plant from coal will be used by Erie Mining 
Co. (Pickands Mather & Co., operating 
agent) in its pelletizing plant. The plant will 
process about 500 tons of coal per day. 
ERDA will provide Erie with $4.5 million to 
do the design research and will ultimately 
provide $23 million of the total $39 million 
cost. A 5-year program is planned for the 
design, construction, and operation of the 
demonstration plant. Gas from the plant 
would ultimately replace the natural gas 
and fuel oil currently used to fire Erie's 
pellet furnaces. 
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The Iron Range Interpretative Center, 
administered by the Department of Iron 
Range Resources & Rehabilitation, opened 
during mid-1977, and in fulfilling its mis- 
sion of telling the dynamic story of the 
development of the mining regions of north- 
eastern Minnesota, immediately began at- 
tracting visitors from all over the United 
States. The Center is located near Chisholm 
on the brink of the abandoned Glen mine 
and has a 150-foot, glass-enclosed observa- 
tion bridge which projects out over the 
mine. Through audiovisual presentations 
and imaginative displays and exhibits, the 
facility tells the story of the culture and 
history of the people of the iron range and 
interprets the iron mining industry and its 
role in the history of the area. 

Iron and Steel.—North Star Steel Co. 
continued to produce steel from ferrous 
scrap at its two electric furnaces in St. Paul. 
In April, the company began production of 
forged alloy steel grinding balls at its new 
$4 million facility in Duluth, and by Sep- 
tember the plant was in full production. 
The plant has an annual production capaci- 
ty of 40,000 tons of 1- to 2-inch grinding 
balls. The extremely hard steel balls will be 
used primarily in Minnesota’s taconite 
plants; however, they will also find use in 
pulverizing material in the cement, copper, 
and other industries. Special bar-quality 
steel is shipped to the Duluth plant from 
North Star’s St. Paul plant and is converted 
into grinding balls on three forging 
machines. An electric induction heating 
process helps provide the hardness required 
in grinding balls. North Star Steel was 
considering expanding the Duluth plant to 
forge other products and was studying the 
market for railroad spikes. 

Manganiferous Ore.—The Pittsburgh 
Pacific Co. produced manganiferous ore 
(containing 5% to 35% manganese) from 
the Algoma-Zeno mine and processed it at 
the Virginia concentrator at Ironton. Mate- 
rial was also recovered from the Hopkins 
lean ore stockpile. Total shipments decreas- 
ed to 166,000 short tons, 18% less than in 
1976. 
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Table 7.—Minnesota: Shipments of manganiferous ores' from the Cuyuna Range 


Ferruginous manganese 11 (10% to 35% 


natu 
Contents (natural) 
Shipments Fe Mn 
(long tons) (percent) (percent) 
8 152,563 27.69 12.59 
33 201, 393 29.64 12.74 
3 097 30.83 11.84 
55 180,599 27.00 12.80 
MU a 48, 29.17 13.39 


! All manganiferous ores shipped from the Cuyuna Range in 1977 were ferruginous manganese ore containing 1096 to 
35% manganese. There have been no shipments of manganiferous iron ore containing 5% to 10% manganese since 1969. 


Uranium.— Extensive exploration was 
underway in Minnesota during 1977 for 
uranium deposits to fuel the Nation's nucle- 
ar powerplants. Search for the radioactive 
element has been spurred by its projected 
shortage during the energy crunch and the 
high prices it brings on the open market. 
Carlton County and Pine County were iden- 
tified as two of the “hot spots" where the 
Rocky Mountain Energy Co. began drilling 
in November to find marketable deposits of 
the scarce mineral. The drilling program 
followed preliminary exploration work by 
the company, including aerial surveys that 
have been conducted for the past 2 years. 
Rocky Mountain Energy Co., a wholly own- 
ed subsidiary of Union Pacific Corp., filed 
about 38 leases with Carlton County to 
cover test drilling on privately owned land. 

The U.S. Department of Energy (DOE) 
has been conducting uranium investiga- 
tions at several locations in Minnesota. The 
agency has flown widely spaced airborne 
radiometric surveys in  northwestern 
Minnesota and intends to complete airborne 
surveys in west-central and southwestern 
Minnesota in the near future. The Minneso- 
ta Geological Survey and personnel from 
the University of Minnesota-Duluth have 
been working under contract to DOE to 
conduct several surveys. The Minnesota 
DNR has also been involved in a general 
survey for uranium in the Ely-Lake Vermil- 
ion area. 


NONMETALS 


Abrasive Stone.—Production of grinding 
pebbles and tubemill liners by Jasper Stone 
Co. in Rock County increased slightly over 
that of 1976. In operations spanning more 
than half a century, grinding media have 
been produced from a quartzite deposit at 
this location utilizing the hand craftman- 
ship of stonecutters—a practice found to be 
superior to automated machines for quarry- 


ing and processing these products. The Jas- 
per quarry is one of only two or three in the 
Nation whose extremely hard and close- 
grained rock is used to produce grinding 
media and mill lining blocks. The liner 
blocks are produced in four sizes, with 
dimensions of 5 by 8 to 10 inches, and 
thicknesses ranging from 2-1/2 to 5 inches. 
Grinding pebbles are also formed in four 
sizes, ranging from 1 by 2-1/2 inches to 4 by 
5 inches. The products are shipped to nearly 
all of the 50 States and to several foreign 
countries and are used by industrial miner- 
al processing plants for grinding materials 
such as feldspar, fertilizer, foundry sands, 
gypsum, paint pigments, silica flour, and 
ceramic and pottery materials. 

Cement.—No cement was produced in the 
State during 1977. The Minnesota Pollution 
Control Agency conducted public hearings 
regarding a permit application filed by 
Intermix Corp. of White Pine, Mich., to 
reopen the Duluth cement plant formerly 
operated by Universal Atlas Cement Div. of 
United States Steel Corp. The proposed 
reopening plans were being contested by 
local residents because of environmental 
concerns. No ruling on the application had 
been issued at yearend. 

Clays.—Common clay and shale was pro- 
duced near Springfield in Brown County by 
Acolite, Inc., and Ochs Brick & Tile Co., and 
near Minneapolis in Hennepin County by 
Aglite, Inc. Ochs Brick & Tile Co. also 
produced kaolin in Redwood County. Con- 
crete block and face brick manufacture 
constituted the greatest use of the clay, with 
lesser amounts used for structural concrete 
products and other uses. 

The Marshall Economic Development 
Corp. continued its study of the potential of 
clay deposits along the Minnesota River, 
mainly in Redwood and Renville Counties. 

Lime.—American Crystal Sugar Co. pro- 
duced lime for use in its sugar refining 
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operations at the following locations: Moor- 
head in Clay County, Crookston and East 


Grand Forks in Polk County, and Renville . 


in Renville County. Despite a 12-day strike 
by employees in early September, produc- 
tion at each of the plants was greater than 
during the previous year. The total lime 
output increased 19% in quantity and 54% 
in value. Consumption of lime in Minnesota 
in 1977 from all U.S. sources was 262,887 
tons. Out-of-State shipments came mainly 
from Wisconsin. 

Peat.—Moss peat and reed-sedge peat 
were produced by four companies from bogs 
in Aitkin, Carlton, Itasca, and St. Louis 
Counties. Although the quantity of peat 
sold increased slightly, a decline in the 
average unit price resulted in a 15% de- 
crease in the total sales value. Nearly 89% 
of the peat was sold in packaged form and 
the remainder in bulk. Uses included gener- 
al soil improvement, mushroom beds, ingre- 
dient for potting soils, and other horticul- 
tural purposes. 

Prior to 1977, the Bureau of Mines classi- 
fied peat as a fuel. However, to more closely 
aline peat with the Standard Industrial 
Classification groupings—and because peat 
has traditionally been used for other-than- 
fuel purposes in the United States—the 
Bureau began classifying it as a nonmetal 
in mid-1977. 

Minnesota, with 7.2 million acres of peat- 
land, ranks second to Alaska (27 million 
acres) in total peatland acreage in the 
United States; most of these peatlands are 
now undeveloped. Great interest in the 
potential of Minnesota peat continued dur- 
ing the year with a variety of intense 
studies being conducted by State agencies 
and the Bureau of Mines. 

The Bureau’s Twin Cities Mining Re- 
search Center began work on a project to 
evaluate peat extraction methods and to 
develop first stage dewatering of large 
quantities of peat consistent with a concern 
for environmental quality. Preliminary 
dredging and dewatering experimentation 
took place at a northern Minnesota site on 
State-owned land in Koochiching County. 
Additional field tests and further evalua- 
tions are proposed for Minnesota peatlands. 

The Minnesota DNR was studying the 
potentials and impacts of development of 
the 16.1 billion tons of peat in the State. 
Several management possibilities were 
being considered, including utilization for 
agriculture, forestry, horticulture, energy, 
chemical and industrial feedstocks, and rec- 
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reation; preservation with no development; 
and combinations of these approaches. 

The State has committed $1.25 million 
from 1976 through 1979 to inventory the 
resource, investigate suitable technologies 
for peat utilization, and study the natural 
and social environmental effects of develop- 
ment. In addition, the Upper Great Lakes 
Regional Commission (U.S. Department of 
Commerce) has granted $284,000 to Minne- 
sota for preliminary impact studies and 
assessment of information needs on the peat 
issue. The goal of these investigations is to 
provide needed information to the Minneso- 
ta State Legislature for peatland manage- 
ment policy formulation. 

The Department of Iron Range Resources 
& Rehabilitation (IRR&R) continued peat 
studies at its Wilderness Valley Farms facil- 
ity near Zim, the site of extensive peat 
research by the Department since it acquir- 
ed the property in 1964. Activities during 
1977 included peat-drying experiments ini- 
tiated in 1976, hydrology studies, land recla- 
mation experiments, testing tree growth 
patterns in the bog, and experiments in 
agriculture and horticulture. 

Basic research by Minnesota Gas Co. 
(Minnegasco) regarding the feasibility of 
converting peat to pipeline-quality synthet- 
ic natural gas continued. Company plans 
call for the construction of a demonstration 
plant in northern Minnesota by 1983 that 
would be capable of producing 80 million 
cubic feet of synthetic gas per day. The 
second phase of Minnegasco's peat project 
would be a full-scale gasification plant with 
a daily capacity of 250 million cubic feet. 
None of the required Environmental Im- 
pact Statements had been approved at year- 
end, nor had the company's 1975 applica- 
tion for the lease of 200,000 acres of State- 
owned peatland been acted upon. Action on 
that application and on the applications of 
horticultural peat companies for about 
25,000 acres of State-owned land is being 
delayed until the State develops policy and 
regulations for peat. 

Sand and Gravel.—Sand and gravel 
maintained its role as the second leading 
mineral commodity produced in Minnesota. 
Although total production (including indus- 
trial sand) dropped to 30.7 million tons, the 
value of sales increased to $59.6 million, 
comprising 7% of the total value of all 
minerals produced in the State during 1977. 
Output was reported by 354 companies from 
415 locations in 82 of the State’s 87 counties. 
No production was reported from Benton, 
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Table 8.—Minnesota: Sand and gravel sold or used, by major use category 
(Thousand short tons and thousand dollars) 


u 1976 1977 
se a I Na EE ga cw — 
Quantity Value Quantity Value 
Construction sand and gravel: 
Concrete aggregate (residential, nonresidential, 
highways, bridges, dams, waterworks, airports, eto.) _ — 7,511 14,073 9,577 20,722 
Concrete products (cement blocks, bricks, pipe, etc.) 3,151 5,863 2,977 6,666 
Asphaltic concrete aggregates and other bituminous mixtures 6,855 8,489 4,861 8,402 
Roadbase and coverings ________________ ~~ ~____ 10,637 11,589 8,710 14,289 
i EMEND WE ecc emendo PA 4,218 8,496 8,418 8,497 
Railroad ballae kk ao a 15 24 
Other uses sc eee eee iu 1,054 992 473 696 
eo (ne % ⁰³¹·O˙ a ec LAM A 33,486 44,503 30,030 54,297 
Industrial sand _____§___~_~___~____ ee W 5,832 
JJ cake ĩð tt A W W 30,713 59,629 
All uses of construction sand and gravel: 
))))%..ö;ö⁊ ð ſ ß ⁵ 8 12,676 12,461 9 16,196 
%%% ee ee ee d 20,810 32,041 20,147 38,101 
W Withheld to avoid disclosing company proprietary data. 
1Data may not add to totals shown because of independent rounding. 
Table 9.—Minnesota: Sand and gravel sold or used by producers, by county: 
(Thousand short tons and thousand dollars) 
1976? 1977 
County Number Number 
of Quantity Value of Quantity Value 
mines mines 
ME. ucc cer iat 3 49 61 4 49 72 
Anka 1 311 W 2 W W 
Becke lcu 8 407 433 7 266 419 
Beltraůii 7 599 852 6 213 523 
Benton nnn 1 55 53 M ze D5 
Brown lE 8 3 119 189 3 243 461 
Carlton. nu ee ee 3 198 109 8 313 456 
GGR ͤ K 6 271 581 7 270 465 
Chippewa ________________ 5 445 371 5 286 495 
isago_ — --—----------- 4 169 207 3 137 34 
Olay- cnnan ae 10 1,795 2,655 12 1,593 3,156 
Clearwater. .—------------- 5 308 4 158 237 
COOK, E EE at E 2 W W 2 139 216 
Cottonwood --------------- 5 188 243 4 165 230 
Crow Wing 11 232 243 12 353 712 
Dakota -—— -------------- 116 2,389 3,138 13 2,510 4,328 
ar Ren eR 8 16 1 1 15 
e — -2sssentse nis 16 228 318 7 213 450 
Fillmorttteeeeeeeeeee 4 64 113 3 42 15 
Freeborn 10 523 753 9 498 965 
Goodhunuee 6 198 235 7 218 851 
Grant 224 —————À— MÀ 2 W W 1 5 
Hennefi nn 22 3,583 3,812 20 3 §,312 
Hubbard _________________ 5 148 184 5 195 840 
Igni. au ee 1 28 76 = ie. x 
///» ß 7 1,410 10 1,050 2,134 
3 anne 3 116 179 8 127 
Kandiyohi iii! 5 899 5 700 1,215 
oou DRM ee 3 201 315 3 302 
Koochiching______________ _ 7 258 225 9 270 418 
J - 2 W W 3 216 312 
Lake of the Woods 1 50 56 1 78 
Le Sueuau rr 2 W W 5 1,161 8,881 
Linon 2 W W 1 7 
17% ete 2 W W 1 50 75 
)%% wm a eas a 3 64 T3 4 51 85 
Mahnomen _______________ 2 W W 2 53 80 
Marshall _-- -------------- 2 W W 4 136 260 
ed ee rae esters 1 50 1 5 8 
!! A nan 3 74 162 3 154 248 
Mille Lac 3 102 1 6 248 397 
Morr iso- 444„ „ 4 232 552 6 * 912 2,098 
/ͤ mm mk 3 117 144 3 76 143 
MUIIBy. ene ecu 2 18 10 2 42 63 
Nicollet. ---------------—- 2 W W 3 288 534 


See footnotes at end of table. 
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Table 9.—Minnesota: Sand and gravel sold or used by producers, by county! —Continued 
(Thousand short tons and thousand dollars) 


1976? 1977 
County Number Number 
of Quantity Value of Quantity Value 
mines mines 

Norẽůhmn 2 W W 3 226 
Olmst eil!!! 4 396 514 4 490 871 
Otter Tailid½ẽl 6 443 682 7 263 411 
Pennington nnn 2 W W 2 115 205 
Pine e uuu Ps 3 466 365 2 W W 
Polk- uo nne e 5 490 569 7 434 725 
)Jõö·ÄàÜQ ⅛ͤ K ĩͤ aa 3 64 96 3 67 131 
Red Lake 1 114 61 1 3 5 
Redwood 5 367 338 5 317 469 
Renville _________________ 4 318 394 3 420 651 
Rità ts Ss xo 88 7 258 343 7 554 3.201 
Roseau .. LL SS SS 2o oL 2 W 1 3 5 
St. Louis 33 2,448 3,390 46 1,764 8,183 
Scott `- --—----------—-——- 4 518 4 405 628 
Sherburne ________________ 10 991 1,578 9 945 1,687 
Sihl!!! E 1 W 3 55 82 
Stearns 7 638 590 6 220 405 
SS //«§öô9³ſ vt Be Lt 7 550 773 6 406 732 
WIG cot te a 8 1 126 64 1 97 146 
Todd ou ner ie T 772 709 7 349 564 
Wabasha_________________ 3 128 207 3 179 287 
Wadena ________*_________ 1 19 18 2 W W 
8seca —-- cc 2 W W 1 100 150 
Washington 19 W W 20 2, 866 6,249 
Watonwan. nn 4 W W 4 64 142 
ilkin NENNEN ee oe 4 133 109 3 115 171 
Winona__________________ 4 387 621 4 447 968 
Wright `- —-------------—-—- 10 335 511 10 426 774 
Yellow Medicine 5 196 3 21 42 
Undistributed? |... . T24 8,539 12,692 18 2,311 8,928 
Totalt |... .........— 396 33,486 44,503 415 30,713 59,629 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1 Jackson and Traverse Counties are not listed because no production was reported. 

2Data for 1976 exclude industrial sand to avoid disclosing company proprietary data. 

Includes Big Stone, Blue Earth, Carver, Faribault, Houston, Lac Qui Parle, Nobles, Pipestone (1976), Ramsey, Rock, 
and Stevens Counties, and some sand and gravel that cannot be assigned to specific counties. 

“Data may not add to totals shown because of independent rounding. 


Table 10.—Minnesota: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
se Ee a Ree ee ME EE . 
Quantity Value Quantity Value 
Agricultural limestoneeeuktt 598 1.534 431 1.034 
Concrete aggregate 694 1.732 715 1,893 
Bituminous aggregate ___________________- 493 1,037 611 1,367 
JJ7õöõͤ ]˙; ee eee 92 191 W 219 
Denso graded roadbase stone 2,458 4,612 2,700 5,199 
Surface treatment aggregate _-—-—-—-—---------- 708 1,446 414 782 
Other construction aggregate and roadstone 516 1.213 131 1,633 
Riprap ane fey SONE o eo ue Le 103 5 136 
ilroad ballast _._.______________ Le 1,478 2,842 1,595 3,518 
Filter stone _ - ~~~ ~~ ~~ Lc 2222 LLL 2L W W 
Other uss 895 1,095 480 966 
k T0 eee 7,530 15,950 7,831 16,991 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 

Includes granite, limestone, quartzite, and traprock. 

2Includes stone used in asphalt filler, drainfields (1976), fill (1976), mineral food and poultry grit, whiting (1976), other 
miscellaneous uses, and uses indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 
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Isanti, Jackson, Pipestone, or Traverse 
Counties. Clay, Dakota, Hennepin, Itasca, 
Le Sueur, St. Louis, and Washington Coun- 
ties each recorded production of more than 
1 million tons and collectively supplied 46% 
of the State total. 

Industrial sand was produced by Kielmey- 
er Construction Co., Twin City Silica, Inc., 
and Unisil Corp. in Rice, Washington, and 
Le Sueur Counties, respectively. About 84% 
was sold as unground material and the 
remainder was ground. Glass manufacture 
was again the principal use of industrial 
sand, with substantial quantities also sold 
for molding use, oil (hydrafrac) use, and 
abrasives, and small amounts for a variety 
of other uses. 

Legislation enacted during the 1977 ses- 
sion authorized three Minnesota counties to 
impose an occupation tax on gravel produc- 
ers to repair roads and bridges and to 
provide for future restoration of abandoned 
gravel pits. A maximum rate of 5 cents per 
cubic yard of gravel is levied in Becker 
County, and a maximum rate of 10 cents 
per cubic yard is levied in Kittson and 
Marshall Counties. 

Stone.—Stone, produced in 24 counties, 
included granite, limestone, quartzite, and 
traprock (basalt). Dimension stone was pro- 
duced at 15 quarries and crushed and bro- 
ken stone at 94 quarries. Increased demand 
for crushed and broken granite and quartz- 
ite offset decreases in all other stone types 
in terms of quantity, resulting in a 4% 
increase in the total tonnage produced; 
however, the total value decreased 2%. 
Valued at $25.1 million, stone retained its 
ranking as the third leading mineral com- 
modity produced in the State, preceded by 
iron ore and sand and gravel. Minnesota 
ranked fifth in the Nation in value of 
dimension stone production. Although di- 
mension stone comprised less than one-half 
of one percent of the total Minnesota stone 
tonnage, it accounted for nearly one-third of 
the total stone value, with most of it sold for 
architectural use and as monuments. The 
1.9 million tons of crushed stone were 
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shipped by truck (71%), rail (23%), and 
waterway (6%). 

Limestone and dolomite was quarried in 
14 southeastern Minnesota counties at 78 
locations, 12 fewer than in 1976. Total 
output declined only slightly, while the 
attendant value decreased 3%. Crushed 
limestone sales from 75 quarries totaled 5.5 
million tons, valued at $11.3 million, de- 
creases of 1% and 2%, respectively, from 
1976 sales. Production of dimension lime- 
stone, which also registered decreases from 
the previous year, was reported by three 
companies operating quarries in Blue 
Earth, Le Sueur, and Winona Counties. Cut 
stone accounted for more than half of the 
dimension stone output. Other products, in 
descending order of magnitude, were house 
stone veneer, rough blocks, rubble, flagging, 
and sawed stone. 

Sales of dimension and crushed granite 
totaling nearly 2 million tons and valued at 
$10.5 million were reported by 7 companies 
operating 14 quarries. Stearns County rank- 
ed first in granite output, with the remain- 
der supplied by quarries in Big Stone, Lac 
Qui Parle, Mille Lacs, Redwood, Renville, 
St. Louis, and Yellow Medicine Counties. 
Sales of dimension granite in 1977 totaled 
211,000 cubic feet, valued at $6 million, and 
were primarily for monuments and archi- 
tectural use. Nearly all of the material was 
dressed at finishing plants in the State. The 
plant operated by Cold Spring Granite Co. 
at Cold Spring is reportedly the largest 
finishing plant for granite in the world. 
Crushed and broken granite production in- 
creased 22% in quantity and 32% in value 
over the previous year. About three-fourths 
of the material was sold as railroad ballast, 
and the remainder was mainly for use as 
aggregates and poultry grit. 

New Ulm Quartzite Quarries, Inc., pro- 
duced crushed and broken quartzite in 
Nicollet County near New Ulm. The output, 
which increased substantially over that of 
1976, was sold for a variety of uses. Material 
produced at Jasper Stone Co.’s quartzite 
quarry in Rock County was used mainly in 
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Table 11.—Minnesota: Dimension stone! sold or used by producers, by use 


1976 1977 
Use Cubic feet Value Cubic feet Value 
Short tons (thousands) (thousands) Short tons (thousands) (thousands) 

Rough blockk s 2,106 25 $126 2,284 21 $155 
Cut stone_________________ 18,150 221 6,211 13,090 159 4,688 
ressed monumental 8,498 101 2,963 W W W 
Other uses? 8 8,246 94 518 18,000 209 3,291 
Total® _._____________ 36,997 441 9,819 33,376 395 8,133 


W Withheld to avoid disclosing company proprietary data; included with "Other uses." 


Includes granite, limestone, and quartzite 


Includes stone used as rough monumental, house stone veneer, rubble, flagging (ro 


h and dressed), sawed stone, 


irregular-shaped stone (1976), other rough and dressed stone, and uses indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. 


Table 12.—Minnesota: Crushed limestone sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
Number Number 
County of Quantity Value of Quantity Value 

quarries quarries 
BlueEarth. |... 4 522 989 4 511 924 
Dakota W W 2 354 725 
Fillmore 11 444 1,118 9 448 1.023 
! eu ie 5 71 133 7 120 207 
Houston 20 440 866 11 W W 
Olmsted ---------------—- 10 669 1,452 10 801 1,731 
SCOlL ³˙—AA ease 6 1,025 2,128 4 1,080 2,186 
Steee y 1 120 278 2 W W 
Wabasha aa 5 146 287 7 204 382 
Washingtoů nnn 5 892 1.948 4 798 1,641 
Winona. ok 10 204 416 9 W W 
Undistributed! |... 17 965 1.993 6 1.158 2,513 
VVV 86 5,499 11,608 75 5,469 11,330 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
Uncludes Dodge, Mower, and Rice (1976) Counties, and data indicated by symbol W. 
Mata may not add to totals shown because of independent rounding. 


the manufacture of grinding pebbles and 
tube-mill liners; however, a small amount 
was sold as dimension stone for other uses, 
and some broken material was sold as 
riprap and jetty stone. 

Two companies produced traprock in St. 
Louis County for aggregates, railroad bal- 
last, poultry grit, and other uses. Reported 
output decreased sharply from that of 1976. 

Sulfur (Recovered Elemental).—Sulfur 
was recovered as a byproduct of the petrole- 
um refining operations of Koch Industries, 
Inc., near Pine Bend in Dakota County, and 
Ashland Olil, Inc., a division of Northwest- 
ern Refining Co. Both quantity and 
value of sales increased substantially 


over those of 1976. 
Vermiculite.—Production of exfoliated 
vermiculite derived from crude material 
mined outside the State was reported from 
three plants operated by W. R. Grace & Co. 
and Diversified Insulation, Inc., in Henne- 
pin County, and by MacArthur Co. in Ram- 
sey County. About 80% of the expanded 
product was used for loose fill and block 
insulation, with plaster and concrete aggre- 
gate, fireproofing, and horticultural uses 
accounting for most of the remainder. 


ME Liaison Officer, Bureau of Mines, Twin Cities, 


inn. 
?Liaison program assistant, Bureau of Mines, Twin 
Cities, Minn. 
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Table 13.—Principal producers 


Commodity and company 


Abrasive stone: Jasper Stone Co 


Clay and shale: 
Acolite, Inne 


Aglite, ine 


Ochs Brick & Tile 0õ 
Coke: 
Koppers Co., Ine 
United States Steel Cord 
Iron ore: 
Cleveland-Cliffs Iron Co.: Canisteo _ 
The Hanna Mining Co.: 
Butler taconite project |... 
National Steel pellet project 


Inland Steel Mining Co.: Minorca . — 


Jones & Laughlin x Corp., 
Northwest 
Annex, Trumbull, and 
Delaware. 
McKinley and Welto n 
Oglebay-N orton Co. 


Thunderbird . at Saas 


Hibbing Taconite __________ 
Pittsburgh Pacific Co.: 


Knox Extension and others 
E oe 1 ox K panta 


K Peter if n. Pi 7 


Silver Bay plant 


Rhude & Fryberger, Inc.: Gross- 
Nelson, Hull-Rust, Leonides, Ra- 
na, Sharon- Culver, and Wabigon 

Snyder Mining Co.: Whiteside _ — 


United States Steel Corp. 
Minnesota Ore Operations: 


Plummer group 
Rouchleau grou 


Seeman Krou P F 
Iron and steel: North Star Steel Co 


Lime: American Crystal Sugar Co 


Manganif erous ore: 
Pittsburgh Pacific Co.: Algoma-Zeno 


Address 


14575 Garden Rd. 
Golden, CO 80401 


Box 106 

Springfield, MN 56087 

4 est Medicine 
Lake Dr. 

Minneapolis; MN 55442 


Springfield, MN 56087 

1000 North Hamline 
Ave. 

St. Paul, MN 55104 

Morgan Park 

Duluth, MN 55800 


1460 Union Commerce 


Cleveland, OH 44115 
100 Erieview Plaza 
Cleveland, OH 44114 


30 West Monroe St. 
Chicago, IL 60603 
Virginia, MN 55792 


vm pae 


1100 Superior Ave. 
Cleveland, OH 441 14 


2021 1st Ave. 
Hibbing, MN 55746 


Box 66 
Hibbling, MN 55746 


Box 730 

Buhl, MN 55713 

Box 417 

Mountain Iron, MN 
56168 


1678 Red Rock Rd. 
St. Paul, MN 55164 
101 North 3rd St. 
Moorhead, MN 56560 


2521 1st Ave. 
Hibbing, MN 55746 


Type of activity 
Quarry and plant 


Pit and plant 


Mine and 
concentrator. 


Mine, concentrator, 
and U o 


Mine, concentrator _ 


Mines and 
concentrator. 


Mine 
Concentrator and 
agglomerator. 


Mine, concentrator, 
i 


Concentrator and 
omerator. 
Mines and 
concentrators. 


Stockpile shipments 


Mine, concentrator, 
and agglomerator. 


Mine and 
concentrator. 


County 
Rock. 


Brown. 


Hennepin. 


Brown and Redwood. 


Do. 
Itasca. 
St. Louis. 
Do. 
Ramsey. 
Clay, Polk, Renville. 


Crow Wing. 
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Table 13.—Principal producers —Continued 


Commodity and company 


Peat: 


Michigan Peet 
Northern Peat C0o0o 


Power-O-Peat C0o 


Petroleum refineries: 


Continental Oil Coo 
Koch Refining o; 


Northwestern Penning Co 
a division of Ashl Oil, Inc 


Sand and gravel: 


Ames d & Gravel, Ine 


Barton Contracting Co -------- 


Cemstone Products o 
Duininck Bros. & Gilchrist _ _ _ _ _ — 
Fischer Sand & Aggregate, Ine 


Kielmeyer Construction CIOo 
Kost Bros, Ine 


L & K Redi-Mix, Inne 
C. S. McCrossan, Inc... ----- 
North Star Concrete Coo 
J. L. Shiely co 


Stone: 


Ortonville Stone Co- 
J. L. Shiely xo 


Limestone 


ne: 
Biesanz Stone Co., Ine 
Bryan Rock Products, Inc_ _ _ _ _ _ _ 
Hector Construction Co________ 


Edward Kraemer & Sons, Ine 
Lundin Construction Co., Ine 


Mankato Aglime & Rock Co 
Mankato Stone Center, 

a division of the Babcock Co 
Osmundson Brotherfr ss 
Quarve & Anderson Co -------- 
River Warren Aggregates, Ine 


J. L. Shiely co „ 


Vetter Stone Co -—---------—-- 


Address 


Grand Rapids, MN 
Box 5956 

Gilbert, MN 55741 
Box 8 

Wrenshall, MN 55797 
Box 2302 

Wichita, KS 67201 


Drawer 9 
St. Paul Park, MN 
55071 


Box 2702 

Fargo, ND 58102 

Box 2707 

New Brighton, MN 
55112 

10300 89th Ave. 


North, 
Osseo, MN 55369 
1520 Minnehaha Ave. 
St. Paul, MN 55106 
Olivia, MN 56277 


County Rd. 42 
Rosemount, MN 55068 
Nerstrand, MN 55053 _ 


Box 499 

Moorhead, MN 56560 
Route 5 

a Falls, MN 56345 


Mankato, MN 56001 
1101 North Snelling 


ve. 

St. Paul, MN 55108 

Greenwich Office 
Park 4 

Greenwich, CT 06830 


Cold Spring, MN 56320 


200 14th Ave. 
Granite Falls, MN 
56241 


Box 829 
Sioux Falls, SD 57102 
1101 North ‘Snelling 


Ave. 
St. Paul, MN 55108 


Box 768 

Winona, MN 55987 

Box 215 

Shakopee, MN 55379 
x 410 

Caledonia, MN 55921 

Plain, WI 53577 


1905 3rd Ave. 
Mankato, MN 56001 
Box 254 


2430 Marion Rd. SE. 
Rochester, MN 55901 


Box 122 

Chaska, MN 55318 

1101 North Snelling 
Ave. 

St. pa MN 55108 


Route 
Mankato, MN 56001 


Type of activity 


Pits and plants 


Pit and plant |... 
Pits and plants 
Pit and plant 


Pits and plants 
bn dU is hn ie eos 


Pit and plant 
Pits and plants 
Pit and plant 


Pit and plant; indus- 
trial sand. 


Quarries and plant 
Quarry and plant_ _ 


Qua lant_ — 
Que and plants 


Quarry and plant 


Quarry and plant 


Quarries and plants 


929 


County 


Carlton. 
Aitkin. 


St. Louis. 


Carlton. 
Dakota. 
Washington. 


Clay. 

Ramsey. 

Hennepin, Sherburne, 
Washi n, Wright. 

Washington. 

Kandiyohi, Otter Tail, 
oe Wadena. 

Dakota and Rice. 

Clay and Wilkin. 

Morrison. 

Hennepin. 


Le Sueur and Nicollet. 
Washington. 


Le Sueur. 


Big Stone, Mille Lacs, 
nville, St. Louis. 


Stearns. 
Yellow Medicine. 


Big Stone. 
Stearns. 


Winona. 
Scott and Washington. 
Houston and Winona. 


Dakota. 
Blue Earth and Steele. 
Blue Earth. 
Do. 
Mower. 
„Fillmore, 

O msted, Wabasha, 

Winona. 
Scott. 
Scott and Washington. 


Blue Earth and Le 
Sueur. 
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Table 13.—Principal producers —Continued 
Commodity and company Address Type of activity County 
Stone —Continued ° 


Quartzite: 
Jasper Stone co Jasper, MN 56144 Quarry and plant_ _ Rock. 
New Ulm Quartzite Quarries, Inc Route 3, Box 21 scudo esca Nicollet. 
New Ulm, MN 56073 
Traprock (basalt): 
Arrowhead Blacktop Co. .. Box 6568 FFF St. Louis. 
Duluth, MN 55806 
Ulland Brothers, Ine Box 340 S c ceu Do. 


Cloquet, MN 55720 
Sulfur, recovered elemental: 


Koch Refining Co Box 2302 Elemental sulfur re- Dakota. 
Wichita, KS 67201 covered as a by- 
product of 
oil refining 
Northwestern Refining Co., a Drawer 9 3 Washington. 
division of Ashland Oil, Inc 5071 Park, MN | 
Vermiculite, exfoliated: 
Construction 1 Div., 62 Whittemore Ave. Processing plant Hennepin. 
W. R. Grace & ee MA 02140 
Diversified mem Ine Box 188 „ io a. Do. 
Hamel, MN 55340 
MacArthur COoOoOo 936 Raymond Ave. esis HAO eee ae Ramsey. 


St. Paul, M MN 55114 


The Mineral Industry of 
Mississippi 


By Owen W. Jones! and Alvin R. Bicker, Jr.? 


In 1977 raw mineral production value in 
Mississippi totaled 5492.2 million, an in- 
crease of 9.4% over that of 1976, and a new 
record high. Sand and gravel production 
quantity increased by 11%; natural gas, by 
17%; and crushed stone, by 24%. Cement 
and special use clays registered modest 
increases in production. The remaining 
commodities were produced at approxi- 
mately the same or slightly decreased rates. 

The mineral industry is a small but 
important factor in the State’s economy. 
Petroleum and natural gas are the principal 
mineral commodities produced, providing 
considerable employment, earnings, and 


taxes. Some of the mineral resources of 
Mississippi are lying fallow, awaiting the 
technology and economic conditions that 
could make them valuable. Iron ore was 
mined as early as 1887 and as recently as 
1969. Lignite has been mined, in small 
quantities, at various times since the 1920's 
and presently holds the most promise for 
exploitation in the near future. Some other 
potentially valuable mineral resources in- 
clude salt from the numerous intrusive salt 
domes, heavy minerals from barrier-island 
beach sands, bauxitic clay, carbon dioxide, 
glauconite, sandstone, shell, and tripoli. 


Table 1.—Mineral production in Mississippi! 


1976 1977 
Mineral . Value . Value 

Quantity (thousands) Quantity (thousands) 

Clever on WWA thousand short tons_ _ 1,487 $8,849 1,483 $8,841 

1! ũ Ad e A EN 0—— 57 1.248 49 1.079 

Natural gaas sss million cubic feet. 70,762 50,241 82,995 60,589 

Petroleum (erudeꝛꝛꝛ thousand 42-gallon barrels. .. 46,072 328,957 43,022 352,844 

Sand and grave!ſñut thousand short tons. . 12,033 20,394 13,353 25,915 

SÜONgr e ]]... 88 1.762 2,968 2,176 3,933 
Combined value of cement (masonry and portland), clays (ball 

and fuller's earth), magnesium compounds, natural gas 

liquids, and sand and gravel (industrial / XX 37,205 XX 89,573 

Total. d bui te i ih notius XX 449,862 XX 492,234 

Total 1967 constant dollars____________________ XX 230,914 XX P242,967 


PPreliminary. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes ball clay and fuller's earth; value included in Combined value” figure. 
3Excludes industrial sand and gravel; value included in “Combined value” figure. 
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Table 2.—Value of mineral production in Mississippi, by county’ 


(Thousands) 
County 1976 1977 
Adams_______________ $34,415 ma 
Amte W Ee 
Benton W W 
Bolivar |... k W $263 
Calounnn W = es 
Carroll. __~§___________L_ W W 
Chickasaw . W 264 
Clarke... 66,927 Ec 
Clay e my my 1,400 
Copiah. zg 4,638 4,264 
Covington - ____________ W e" 
Soto cece es W 263 
Forrest |. 52. 2,690 W 
Franklin |... W AN 
FEB. 2 i et 125 36 
Greene cone 
Grenada W E 
Hancock... 649 314 
Harrison . ns 22 W 
indi ______________ _ 2,954 W 
Holmes 2,329 2.077 
Humphreys... W E 
Itawamba.. W W 
Jackson W W 
Jasper 61,329 EVE 
Jefferson _____________ - 
Jefferson Davis 11,237 101 
Jones 17,441 W 
Kemper W 
Lama! 45,184 W 
Lauderdale W 
wrence _____________ 94 W 
3J3öÜð E W W 
Leflore -- W ee 
Lincoln ______________ 7,438 125 
Lowndes_____________ _ 17,517 20,133 
Madison______________ 2,647 es 
Marion ______________ 7,126 611 
Marshall _____________ W 
Monroe ______________ 7,796 W 
Noxubee______________ W 
Oktibbeha_____________ W 2 
Panola_________-__--~- 
Pearl River 245 teas 
S E A 479 W 
Piki oe 88 3,675 875 
Prentiss W 
Quitmann ns W 
Rankin ______________ 16,362 W 
SS nox t ux PE 
Simpson... 2. -- 2,864 T" 
Smith __-_____________ 11,891 W 
Stone 815 
Sunflower 10 14 
Ua eet hk ee sls Sete W 285 
e eis R W W 
Tishomingo____________ W W 
Walthalllè◻2g? :z J 10,215 200 
Warren W 1.660 
Washingtoů n W W 
Wayne 30,807 as 
Wilkinsoernn _ 8,404 ARR 
Winston W W 
Yalobusha ____________ W W 
a0 0 ce Lt 22,663 1,623 
Undistributed?__________ 46,945 458,251 
Total® __ . |. ..... 449,862 492,234 


Minerals produced in 1977 
in order of value 


Clays. 
Sand and gravel. 


Sand and gravel, clays. 
Stone. 


Sand and gravel, stone. 
Sand and gravel. 


Sand and gravel. 
Do. 
Sand and gravel. 


Sand and gravel. 
Do. 


Clays. 
Sand and gravel. 


Clays, sand and gravel. 
Magnesium compounds, lime. 


Sand and gravel. 
Clays. 
Do. 


Clays. 
Clays. 


Clays, sand and gravel. 
Cement, sand and gravel, stone, clays. 


Sand and gravel. 

ays. 
Clays, sand and gravel. 
Clays, stone. 


Clays, sand and gravel. 
Sand and gravel. 

Do. 
Clays. 

Do 


Cement, stone. 


Clays, natural gas liquids. 
Sand and gravel. 
Clays. 
Sand and gravel. 

lays. 
Stone, sand and gravel. 
cand and gravel. 


Do. 
Clays. 


Sand and gravel. 
o. 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


"The following counties were not listed because no production was reported: Alcorn, Attala, Choctaw, Claiborne, 
Coahoma, Issaquena, Lafayette, Leake, Montgomery, Neshoba, Newton, Pontotoc, Sharkey, Tallahatchie, Tunica, Union, 


and Webster. 


2Includes value of petroleum and natural gas (1977) and other mineral production that cannot be assigned to specific 


counties and values indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Mississippi business activity 


Change, 
1976 1977P ene 
Employment and labor force, annual average: 
otal civilian labor for eee thousands- _ 947.0 964.0 +1.8 
Unemployme!!!n᷑e᷑k᷑k ee do____ 62.0 71.0 +14.5 
Employment (nonagricultural): 
ining J)) ea a ³ꝛ w ee do... 6.9 1.6 +10.1 
Manufacturing --—---------------—------—-—-—-———— do—— 218.9 230.0 175.1 
Contract construction do... 39.1 40.5 +3.6 
Transportation and public utilities |... do... 34.7 35.9 4-3.5 
Wholesale and retail tra (dl do- 141.4 149.3 +5.6 
Finance, insurance, real estate do- 28.5 29.9 +49 
a ß Lt do- 101.8 107.4 +5.5 
Government do- 156.2 160.5 72.7 
Total nonagricultural employment do— 727.5 761.1 ＋ 4.6 
Personal income: 
% 0Ü¹Ü ñ nat any ata E Lea millions $10,746 $12,019 +11.8 
JCCö§öO ð²⅛ ß: . y EL e $4,543 $5,030 + 10.7 
Construction activity: 
Number of private and public residential units authorized... 6,942 8,231 +18.6 
Value of nonresidential construction millions $105.7 $143.3 +35.6 
Value of State road contract awards do- $97.6 $125.0 +28.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons. - 896 1,020 +13.8 
Mineral production value: 
Total crude mineral value _________________________ millions. .. $449.9 $492.2 +9.4 
Value per capita, resident population $191 $206 +7.8 
Value per square mile ___________________________----__- $9,428 $10,316 +9.4 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of petroleum and total value of mineral production in Mississippi. 
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Mining employment, as recorded by the 
Mississippi Employment Security Commis- 
sion includes employment in oil and gas 
extraction, and mining and quarrying of 
nonmetallic minerals. In 1976 oil and gas 
extraction employed an estimated 5,780 peo- 
ple, which represented 82% of the mining 
employment total. In the same year, nonme- 
tallic mining employment was 1,230 (18% of 
mining total), for a total of 7,010 in the 
mining category. In 1977, the comparable 
employment figures were 6,420 in oil and 
gas extraction and 1,190 in nonmetallic 
mining, for a total of 7,610, an 8.6% in- 
crease over that of 1976. The 7,610 mining 
workers represented 1.4% of nonmanu- 
facturing employment and 1% of total 
establishment-based nonagricultural wage- 
earning and salaried employees. 

Trends and Developments.—Mineral pro- 
cessing continued as an important sector of 
the Mississippi economy in 1977. The chief 
activities were concerned with petroleum 
refining, petrochemical production, and 
mineral fuels for electricity generation. 
Approximately 120 million barrels of crude 
oil were refined. Shipments of petroleum 
products had an estimated value of $1,500 
million; petrochemical shipments, $750 mil- 
lion. Value of total electricity generated 
using mineral fuels exceeded $600 million. 
Total value added by manufacturing in the 
State was $3,685.5 million, of which 20% 
was due to mineral-related manufacturing. 
Total value of industry shipments was 
$9,517.7 million, of which 24% was due to 
the mineral-related manufacturing indus- 
tries. Total cost of materials used in manu- 
facturing was $5,806 million, of which 27% 
was in the mineral-related industries. 

The State has 5 petroleum refineries, 12 
gas-processing plants, 2 cement plants, a 
number of brick and tile plants, and several 
petrochemical plants. 

Oil and gas severance tax collections are 
equivalent to approximately 4% of the 
State Tax Commission general fund collec- 
tions. In 1977 the oil severance tax collected 
was $19.4 million, and the gas severance tax 
was $5.1 million. In addition, lease bonuses 
for State-owned mineral lands accounted 
for $1.3 million, for a total of $25.9 million. 

The U.S. Department of Commerce, Na- 
tional Oceanic and Atmospheric Adminis- 
tration (NOAA), under contract with the 
Department of Energy, was conducting tests 
relative to Ocean Thermal Energy Conver- 
sion (OTEC) powerplants. These plants use 
the temperature difference between deep 
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cold water and the sun-warmed surface 
waters to develop electric power. The 
NOAA Office of Ocean Engineering at the 
National Space Technology Laboratory in 
Bay St. Louis is carrying out the tests. 
Ergon, Inc., a Jackson based energy service, 
began constructing a 10,000-barrel-per-day 
crude topping plant at Vicksburg, near the 
Yazoo River Diversion Canal. 

Legislation and Government Pro- 
grams.—The Water Resources Division of 
the U.S. Geological Survey has numerous 
programs concerning surface and ground 
water in the State. Some of these programs 
are continuous and are operational yearly, 
including surface water stations, ground 
water stations, quality-of-water stations, 
and bridge site investigations. They con- 
tinued investigations on special programs 
such as the Tennessee-Tombigbee project, 
and salt dome hydrology project. A coopera- 
tive program with the Mississippi Geologi- 
cal Survey has been in continuous operation 
for a number of years. This program con- 
sists of electrical logging of water wells 
throughout the State. 

The U.S. Department of Energy is respon- 
sible for several programs that were in 
operation prior to its inception. These pro- 
grams were originated by the Energy Re- 
search and Development Administration 
(ERDA, now part of the Department of 
Energy). ERDA continued a monitoring pro- 
gram at the Tatum Dome, site of the Drib- 
ble and Salmon Events, which were tests to 
determine the effects of detonations of nu- 
clear devices. Another ERDA program was 
directed by the Office of Waste Isolation. 
This program is a continuation of the re- 
search and investigation of Mississippi salt 
domes for the purpose of nuclear-waste 
disposal. During 1977 this investigation was 
more or less a compilation of available data 
and the assimilation of data supplied to the 
contractor in late 1976. Data acquired dur- 
ing the preliminary investigative phase 
enabled the contractor to eliminate a num- 
ber of salt domes and to select three domes 
for further geologic evaluation, which was 
scheduled to begin in early 1978 and contin- 
ue into 1979. 

The Corps of Engineers continued to col- 
lect data on the geological, hydrological, 
mineral, and other aspects of the Ten- 
nessee-Tombigbee Waterway. Data was fur- 
nished by numerous contractors, in addition 
to the material generated by Corps person- 
nel. The Mississippi Geological Survey was 
among the contractors. The title of this 
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project was “Study of Geological, Minera- 
logical and Paleontological Resources of the 
Tennessee-Tombigbee Waterway and the 
Preservation of Critical Geological Data.” 
Although a report was made on the geology 
and mineral resources, the main objective 
of the program was the preservation and 
storage of selected data from test wells 
drilled by the Corps. 

The most important State legislation con- 
cerning the mineral industry during the 
1977 legislative session was the Surface 
Mining and Reclamation Act. All minerals 
exclusive of oil and gas are regulated by this 
legislation. The Mississippi Geological Sur- 
vey was named to administer the act and to 
promulgate rules and regulations to imple- 
ment the act. The act will become effective 
in April 1978 and any person engaged in a 
surface mining operation shall be required 
to conform and comply with all applicable 
provisions of the act. Sand and gravel oper- 
ations smaller than 4 acres are exempted 
from the act’s provisions. 

Other legislative action concerning the 
mineral industry was an increase in the 
permit fee required to drill a test well for oil 
and gas from $100 to $200. 

In October Governor Cliff Finch an- 
nounced the first step in a federal court 
lawsuit to settle Mississippi's offshore 
boundary dispute with Louisiana. Finch 
said he had notified Governor Edwin 
Edwards of Louisiana that Mississippi was 
requesting a hearing by an Associate Direc- 
tor of the Coastal Zone Office, and was 
awaiting word from the Federal authorities 
setting the date for a hearing to submit its 
evidence. He said the Associate Director 
was required to render a decision within 6 
months. 

The Mississippi Geological Survey en- 
tered into a contract with ERDA to investi- 
gate the potential geothermal energy 
sources in Mississippi. The original comple- 
tion date was projected as early as 1978; 
however, the original 35-county area was 
expanded and the projected completion date 
was extended. The report should be pub- 
lished by late 1978 or early 1979. 

Surface geologic mapping continued on 
county and quadrangle scale. The investiga- 
tion of the geology and mineral resources of 
Clarke County and a 7-1/2-minute topo- 
graphic quadrangle in Simpson County con- 
tinued during 1977. The survey contributed 
to the geology and mineral resources of the 
Tennessee-Tombigbee Waterway. A paper 
was prepared for inclusion in a future U.S. 
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Geological Survey professional paper des- 
cribing the Mississippian strata and associ- 
ated minerals that outcrop within the State. 

The Ground-Water Section of the Mis- 
sissippi Geological Survey compiled data on 
the ground water resources of Clarke and 
Simpson Counties, to be included in the 
reports being prepared by the Surface Geol- 
ogy Section. 

Landfill sites for solid waste and hazard- 
ous waste were investigated under a cooper- 
ative program with the Mississippi State 
Board of Health. The Mississippi Geological 
Survey’s responsibility in this endeavor is 
the geological feasibility of the acceptance 
of the proposed sites. Investigation con- 
tinued for a publication of an environmen- 
tal geology report on a topographic quad- 
rangle adjacent to the Jackson area. 

Transportation.—The Mississippi State 
Port Authority began test work in connec- 
tion with construction of ilmenite ore stor- 
age facilities at the State port in Gulfport. 
The storage facilities will be used by E. I. du 
Pont de Nemours & Co., Inc. in connection 
with its titanium dioxide plant under con- 
struction in western Harrison County at 
DeLisle. Du Pont plans to import ilmenite 
through the port. The ore will be stored for 
transshipment by rail to the DeLisle plant 
which is expected to be operational in 1979. 

Environment.—Concern with the envi- 
ronment is illustrated by the following 
quote from the 1977 annual report of the 
Mississippi Power Co., one of the major 
power companies in Mississippi: To protect 
and preserve the environment, the compa- 
ny has invested through 1977 more than 
$68.1 million for pollution control equip- 
ment at its generating plants, including 
electrostatic precipitators and modern 
closed-cycle-cooling-water systems. The 
company estimates that during 1978 an 
additional $3.5 million will be spent at its 
generating plants for protection of air and 
water.” 

A $1.9 billion nuclear plant is planned for 
construction on the Yellow Creek embank- 
ment of Lake Pickwick in northeast Mis- 
sissippi. A yearend public hearing at Iuka 
brought objections from the Sierra Club and 
other environmentalist groups. The plant, 
which had been previously approved by the 
Nuclear Regulatory Commission (NRC) 
staff, is to be built by the Tennessee Valley 
Authority (TVA). Construction is scheduled 
to begin early in 1978 if the NRC’s Safety 
and Licensing Board approves the project. 
The TVA says the plant design meets all 
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radiation safety standards set by both the 
State and Federal governments. Environ- 
mentalists object that there is no safe meth- 
od for storing nuclear wastes. Three state 
utility companies in favor of the planned 
plant say that energy needs in northeast 
Mississippi are increasing by 7% per year. 

The Mississippi Power and Light Co. 
Grand Gulf nuclear powerplant under con- 
struction in central western Mississippi 
near Port Gibson was more than 40% com- 
pleted at yearend. 

The proposed Du Pont titanium dioxide 
plant at DeLisle was the target of an envi- 
ronmental group known as Save the Bay, 
Inc. They contend that plant discharges 
could harm drinking water supplies of the 
Bay of St. Louis. The company and Save the 
Bay disagree over the validity of tests on 
shrimp. The tests showed high death rates 
among the shrimp when exposed to chemi- 
cals similar to waste discharges that would 
occur at the plant. The coordinator for the 
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tests at the Laboratory testified that several 
factors indicate the shrimp were not 
healthy at the outset of the tests. The 
microbiologist who made the tests says he 
believes the shrimp were healthy before the 
tests began. Both sides agreed a second test 
should be conducted. 

The Mississippi Marine Resources Coun- 
cil sponsored a study to determine if there is 
need for improved or additional access to 
the State’s coastal shoreline, as part of a 
Shorefront Access and Preservation Study. 

In late 1977 the Mississippi Pollution 
Control Commission ordered the Vicksburg 
Chemical Co. to equip one of its buildings 
with air emission controls that could cost 
the company about $500,000. The plant 
produces potassium nitrate, a main ingredi- 
ent in fertilizer. Nitric acid, a basic ingredi- 
ent in the process, is believed to be the 
substance responsible for the irritating 
emissions. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


The value of petroleum and natural gas 
production totaled $413.4 million, an in- 
crease of 9% over 1976 value, and consti- 
tuted 84% of the total raw minerals produc- 
tion value for the State. Natural gas produc- 
tion registered an appreciable increase in 
volume, 17% more than the 1976 volume. 

At yearend, there were 489 oil pools and 
114 gas pools producing in 514 fields in the 
State. Producing wells totaled 3,185. 


NONMETALS 


The combined production value of non- 
metals and natural gas liquids was $78.8 
million and represented 16% of the State's 
mineral production value. Nonmetal pro- 
duction value in 1977 was 11.5% higher 
than comparable 1976 value. 

Cement.—Marquette Cement Manufac- 
turing Co. in Rankin County, and United 
Cement Co. in Lowndes County produced 
and sold portland cement. Marquette also 
produced and sold masonry cement, and 
United sold masonry cement. Portland ce- 
ment accounted for 94% of the total produc- 
tion. Ready-mix companies and highway 
and other contractors used 74% of the total 
portland cement production. Raw materials 


used in making portland cement included 
limestone, marl, cement rock, clay, sand, 
iron ore, gypsum, and anhydrite. Both 
plants used natural gas to fire their kilns, 
and both used the wet process. Production 
increased approximately 3% over that of 
19776. 

Clays.—The 1977 output totaled 1.5 mil- 
lion short tons valued at $808 million, down 
slightly from 1976 levels. Average unit val- 
ue in 19777 was $5.96 per ton, essentially the 
same as last year's price of $5.95. 

Common clay used for heavy clay prod- 
ucts and lightweight aggregate was mined 
from 18 operations by 15 companies in 13 
counties; bentonite from 3 operations by 3 
companies in 3 counties; ball clay from 2 
operations by 1 company in 1 county. Lead- 
ing counties in descending order of produc- 
tion were Noxubee, Hinds, Monroe, Tippah, 
and Benton. 

Common clay was used primarily for 
brick manufacture, lightweight aggregate, 
and sewer tile, and accounted for approxi- 
mately two-thirds of the total clay output. 

Commercial clay deposits occur through- 
out the State. Although total clay produc- 
tion ranked only 12th among the States, 
Mississippi is a major supplier of some of 
the special use clays. It ranks second among 
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the States in production of bentonite, which 
is mined in Itawamba, Monroe, and Smith 
Counties. This is the nonswelling, high- 
calcium type of bentonite, used in foundry 
work as an absorbent and oil clarifier. 
Mississippi ranks third in production of ball 
clay and also fuller’s earth. 

In 1977 the Mississippi Geological Survey 
submitted a number of clay samples to the 
U.S. Bureau of Mines for ceramic analyses, 
which were performed under a cooperative 
agreement between the Bureau and the 
Survey. The clay samples were from test 
holes drilled by the Survey in Clarke Coun- 
ty in eastern Mississippi. Results of the 
analyses will be published at a later date 
upon completion of the investigation. 

Lime.—Corchem, Inc., produced quick- 
lime at Pascagoula in Jackson County from 
stone quarried in Alabama. The lime was 
consumed in Mississippi in the production 
of magnesite. Output decreased about 14% 
from that of 1976. 

Magnesium Compounds.—In Jackson 
County, Corhart Refractories Co. recovered 
magnesium compounds from seawater at 
Pascagoula. The magnesium compounds are 
used in the manufacture of refractories. 
Mississippi ranked fifth among the eight 
States producing magnesium compounds. 
Total U.S. production was 830,475 short 
tons valued at $127,716,000. 

Perlite.—Although not mined in Mis- 
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sissippi, perlite continued to be expanded by 
the Johns-Manville Perlite Corp. at Natchez 
in Adams County. The product was used in 
roofing insulation products. 

Sand and Gravel.—Production of con- 
struction sand and gravel totaled 13.4 mil- 
lion short tons valued at $25.4 million or 
$1.90 per ton, compared with 1976 produc- 
tion of 12.0 million short tons valued at 
$20.4 million. Average unit price increased 
12%. A total of 53 companies with 78 
operations reported production from 27 of 
the State’s 82 counties. Leading counties in 
descending rank of production were Copiah, 
Lowndes, Monroe, Yazoo, and Holmes. 
These 5 counties produced 49% of the 
State’s output of construction sand and 
gravel. Construction sand and gravel pro- 
duction was principally used for concrete 
aggregate and concrete products, roadbase 
and coverings, and asphaltic concrete aggre- 
gate. 

Sand and gravel is ranked number two in 
value among the nonmetals produced in the 
State. The principal gravel sources include 
the Tuscaloosa Formation of Cretaceous age 
and the Citronelle Formation of the Pleis- 
tocene. Heavy-mineral concentrations 
(ilmenite, kyanite, staurolite, zircon, etc.) 
are known in the barrier-island sands off- 
shore in the Gulf of Mexico, but these 
deposits have not been exploited commer- 
cially. 


Table 4.—Mississippi: Construction sand and gravel sold or used by producers 


1977 
Quantity Value 
(thousand short tons) (thousands) Value per ton 
% hf Le etn LI eee 4,208 $7,045 $1.67 
Gravel. canc ea ß 8 9,145 18,330 2.00 
Total or average ________________..___ 13,353 25,375 1.90 
Table 5.—Mississippi: Construction sand and gravel sold or used, 
by major use category 
1977 
Quantity Value 
Use (thousand short tons) (thousands) Value per ton 
Concrete aggregate: 5,950 $11,870 $1.99 
Concrete products - - - -----------—------—-—- 1,338 3,194 2.39 
Asphaltic concrete________.~_______-____-~- 1,941 3,479 1.79 
Road and coverinns ss 3.134 5,457 1.74 
J!! ²³o˙» ( ⁵mʒ; mt 86 890 1.154 1.30 
G! ] x . LL 99 222 2.24 
Total! or average 13,353 25,375 1.90 


Data may not add to totals shown because of independent rounding. 
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Stone.—Six companies crushed stone at 
seven quarries for cement manufacture, 
agricultural limestone, riprap, jetty stone, 
concrete aggregate, and other uses. Output 
increased 23% to 2.2 million tons valued at 
$3.9 million. Leading producers were Texas 
Industries, Inc., Mississippi Stone Co., Inc., 
and Marquette Cement Manufacturing Co. 

Among the States, Mississippi ranked 
third in production of marl. 

Crushed and broken limestone was pro- 
duced in Chickasaw, Clay, Lowndes, Noxu- 
bee, Rankin, and Tishomingo Counties. 
Marl was produced in Rankin County. 

Dimension stone has been produced in 
the past, but present stone production is 
mostly limestone, which is used for agricul- 
tural lime and cement manufacture. Two 
cement plants and five agricultural-lime 
plants operated in the State. 

Sulfur.—Recovery of sulfur from refinery 
and sour natural gases was reported by 
Shell Oil Co. in both Clarke and Rankin 
Counties, by Chevron, USA, Inc., in Jackson 
County, and by Gulf Oil Corp. in Lamar 
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County. Production totaled 289,352 long 
tons, while sales totaled 335,099 long tons, 
the difference by draw down of the begin- 
ning stock. Total value of the recovered 
sulfur sold or used was $16.7 million. 


METALS 


Ores of aluminum and iron are found in 
Mississippi. The aluminum ore is of limited 
quality and it is not commercially feasible 
to exploit until extractive and processing 
costs are reduced to more acceptable levels. 
Iron ores have, in the past, been produced at 
several locations within the State. Mining 
began as early as 1887 and continued spo- 
radically and in small quantities until as 
recently as 1969, when a Kemper County 
operation was discontinued. No further iron 
ore mining has been reported since that 
time. 


a Liaison Officer, Bureau of Mines, Baton Rouge, 


2Senior administrative geologist, Mississippi Geological, 
Economic, and Topographical Survey, Jackson, Miss. 


Table 6.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Marquette Cement Manufacturing Co _ 2200 1st American Center Plant Rankin 
Nashville, TN 37238 
United Cement Co _________-_-~- x 185 Jen SOO usc Lowndes 
Artesia, MS 39736 
Clays: 
Atlas Brick Co- - - -----------—-- 3 mines Noxubee 
Shugualak, M MS 39361 
Delta-Macon Brick & Tile Co., Ine _ _ — Mine and plant Do 
Macon, MS 39341 
Filtrol Cord 3250 East Washington Blvd. 3 Itawamba and 
Los Angeles, CA 90023 mith. 
Holly Springs Brick & Tile Co., Ine Box 310 d hs Marshall. 
Holly Springs, MS 38635 
International Minerals & Chemical Box 346A Mine Monroe. 
Corp. Aberdeen, MS 39730 
Jackson Ready Mix Concrete, Box 1292 C Hinds. 
division of Delta Industries, Inc. Jackson, MS 39205 
Tri-State Brick & Tile Co., Ine Box 9787 Mine and plant Do. 
Jackson, MS 39206 
Lime: Corchem, Inne B 7 Plant Jackson. 
E mu M aga ores 
Magnesium compounds: Corhart 1600 West e cit Do. 
Refractories Co Louisville, KY 40210 
Sand and gravel: 
American Sand & Gravel Co- Box 272 Stationary plant Forrest. 
Hattiesburg, MS 39401 
Blaine Gravel co Box 268 F Copiah. 
Crystal Springs, MS 39059 
Green Bros. Gravel Co, Inne Ro „Box 17 cd s eren Do. 
Franklinton, LA 70438 
Hammett Gravel Co ------------ Box 207 Mine and plant Holmes. 
Lexington, MS 39095 
W. J. Runyon & Son, Ine T 3312 Oak St. Stationary plant Warren. 
Vicksburg, MS 39180 
Traxler Gravel Co., division of Box 1292 Stationary plant Copiah. 
A Delta Ind., Inc Jackson, MS 39205 and dredge. 
one: 
Marquette Cement Manufacturing Co 20 North Wacker Dr. Quarry- ------ Rankin. 
Chicago, IL 60606 
State Department of Agriculture Box 352 es cU sorte ct Clay. 


and Commerce. 


West Point, MS 39773 


The Mineral Industry of 
Missouri 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Missouri Department of 
Natural Resources for collecting information on all minerals. 


By Waldemar M. Dressel'and James A. Martin? 


In 1977, the value of Missouri minerals 
reached a new alltime high for the 16th 
consecutive year. At $893 million, the value 
was approximately 14% higher than in 
1976. Higher unit prices for most of the 
major items rather than increases in quan- 
tity produced was the major reason for the 
increase in value. 

Principal minerals produced in order of 
value were lead, cement, stone, iron ore, 
coal, zinc, lime, sand and gravel, clays, 
copper, and silver. 

Lead mining continued at about the same 
rate as in 1977; however, with lead prices 
moving from 26 cents to 33 cents per pound 
during the year, substantial increases in 
value were noted. The strike at the 80,000- 
ton-per-year ASARCO Incorporated smelter 
at Glover, which began on September 1, 
1976, was settled about June 1, 1977. The 
combined values of the lead and the associ- 
ated zinc, copper, and silver account for 
approximately 44% of the State's total min- 
eral production value. 

'* Zinc production declined to slightly less 
than 82,000 tons as Missouri dropped to 
second place behind Tennessee. Zinc prices 
declined from a high of 37 cents to a low of 
30.5 cents per pound by yearend. 

Barite production continued to decline, 
but higher prices resulted in an increase in 
value. 


Iron ore production declined because of a 
relatively low demand for ore. The two 
companies operating in Missouri were hav- 
ing difficulty in marketing pellets. A 5-week 
shutdown by Pilot Knob Pellet Co. and 
a 6-week shutdown by Meramec Mining Co. 
during the summer to reduce iron pellet 
Stock failed to correct the situation. Pilot 
Knob scheduled a 3-week shutdown at year- 
end, and in December, Meramec Mining Co. 
announced the closing of the Pea Ridge 
mine and the layoff of approximately 1,000 
workers. Bethlehem Steel Co., one of the 
partners of Meramec Mining, turned over 
its ownership rights to St. Joe Minerals, the 
other partner. There were no reopening 
plans at yearend. 

The aluminum reduction plant at New 
Madrid, with two potlines rated at 70,000 
tons per year each, operated at near maxi- 
mum capacity throughout the year, provid- 
ing employment to 850 persons. 

A new glass plant employing 240 persons 
and using sand and limestone from Mis- 
souri began operations at Flat River in 
October. The plant manufactures specialty 
bottles for the pharmaceutical and cosmetic 
industries. 

The value of mineral production was 
approximately $186 per capita compared 
with a national average of $356; the value 
per square mile was $12,820 compared with 
a national average of $21,324. 
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Table 1.—Mineral production in Missouri? 


1976 1977 


Mineral ; Value ; 
Quantity ion Quantity eei al 


Bafil need v 88 thousand short tons 124 $3,860 117 $4,061 
Cement 
•üͤĩĩͥĩõĩ[ A rte Ee do_ ___ 76 2,718 82 3,286 
PIII 8 do- 4.353 142,976 4,654 155,945 
u ³o¹¹m dd k fee ie ee oce do_ __- 2,133 14,915 22,373 216,892 
Coal (bituminous)_ - - ------------------------ do_ ___ 6,075 56,934 6,366 66,089 
Copper (recoverable content of ores, etc.)) short tons 11,050 15,382 11,737 15,681 
Iron ore (usable . thousand long tons, gross weight 2,133 W W W 
Lead (recoverable content of ores, etc.)) short tons 500, 991 231.458 500,255 307,156 
Lime ſſ A ĩ 8 thousand short tons 1.731 49,907 1,723 51,529 
Natural gas million cubic feet 29 10 20 
Petroleum (ecrude ~~ thousand 42-gallon barrels_ _ 61 W W W 
Sand and gra veel „„ thousand short tons 15,375 26.550 14,002 31,473 
Silver (recoverable content of ores, etc.) ... thousand troy ounces. . 2,277 9,905 2,363 10,916 
SUG isa x Sy iid thousand short tons 41,546 98,327 49,615 105,297 
Zinc (recoverable content of ores, etc.) . ͤ1ͤ 1“ short tons 83,530 61,812 81,689 56,203 
Combined value of asphalt (native), clays (fuller’s a and kaolin, 
1977), phosphate rock, and values indicated by symbol W_ - -- --— XX 70,406 XX 68,836 
ane ðͤ ͤ e EU ĩ E XX 785,160 XX 893,372 
Total 1967 constant dollars. - -—------------------—- XX 282,265 XX 440,968 


ba nnne to avoid disclosing company proprietary data; included in “Combined value" figure. XX Not 

applicable 

P Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes fuller’s earth and kaolin; included in “Combined value” figure. 


Table 2.—Value of mineral production in Missouri, by county! 


(Thousands) 
County 1976 1977 nF! p d 
Ad akk W e 
Andrew ____________-- W W Stone 
Atchison. - - ----------- W $1 Sand and gravel. 
Au drain $2,626 3,299 Clays. 
, R 514 445 Stone. 
Barton. nn W W Stone, asphalt. 
Bates W W Stone. 
Benton C — W 188 Do. 
Bollinger .. W 54 Sand and gravel. 
nÓ.-o oe ee pene ne W W Stone, sand and gravel, clays. 
Buchanan W W Stone. 
Butler ee W W Sand and gravel, stone, clays. 
Caldwelll“è◻2. ss W 509 Stone. 
Callaway 3.552 W Clays, stone, sand and gravel. 
CCC W 308 Sand and gravel, stone. 
8 N 3 . 13,869 Cement, stone, sand and gravel, clays. 
Carter Kcu 30 33 Sand and gravel. 
Cais as seh W 860 Stone. 
Cedar 8 W W Do. 
Chariton _____________ W W Stone, sand and gravel. 
Christian W W Stone. 
Clark_-_------------- W W Stone. sand and gravel. 
/ Ems 4,218 W Do. 
Clinton 391 W | Stone. 
Cole oes ⁰⁰ K W W Stone, sand and gravel. 
Cooper! W W Do. 
Crawford ____________~- W W Lead, zinc, copper, stone, sand and gravel, 
silver, clays. 
Dade —— e sese oe 505 458 tone. 
Dallass W 5 Sand and gravel. 
Davies W W Stone, sand and gravel. 
De Kalb W W Stone. 
Dent nu SS 12 16 Do. 
Douglas 453 240 Sand and gravel, stone. 
Franklin W 1.355 Do. 
Gasconade W W Clays, stone. 
f ene ee W W Sand and gravel, stone. 
Greene W W Lime, stone. 
Grundy pet eS a Feel a W W Stone, sand and gravel. 
Harrison _____________ W W Do. 
Henry  — ( W W Stone. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Missouri, by county! * —Continued 


(Thousands) 
Min in 1977 
County 1976 1977 eras produccc an 1 
Hickory ______________ W W Stone. 
f! ence W W Do. 
Howard W W Stone, sand and gravel. 
Howell... W $695 Do. 
Iron --------------—- W W Lead, zinc, iron ore, silver, copper, stone, sand 
and gravel. 
Jackson ______________ W W Cement, stone, sand and gravel. 
Jasper W W Stone, sand and gravel. 
defferseoen W W Cement, stone, sand and gravel, clays. 
Johnson 8554 492 tone. 
DOE. -—————————— nito W W 
Laclede ______________ W W Stone, sand and gravel. 
La Fayette W W Do. 
wrendte LLL. W W Stone. 
WIS 2 2 EE E E noires W W Sand and gravel, stone. 
Lincoln — 8 W W Stone, sand and gravel. 
Livingston W W _ Stone, clays, sand and gravel. 
Macon W 263 Sand and gravel. 
Madisoen W Stone. 
Maries W -- 
Marion W W Stone, sand and gravel. 
McDonald. -—----------- W W ne. 
Mercer, W 676 Do. 
Mille! „ W W Sand and gravel, stone. 
Moniteau ____________- W 240 Stone. 
Monrodree W W _ Stone, clays. 
Montgomery W W Clays, stone, sand and gravel. 
OMAN... See ae W 154 Stone. 
Newton W 549 Stone, sand and gravel. 
Nodawayyhh W W Do. 
Oregoů-n ------ W W Sand and gravel, stone. 
Osage ______________ _ W W Clays, stone. 
Ozark onm W W Sand and gravel. 
Pemiscot _____________ 341 243 Do. 
Petty isc = tha d ee eas W W Stone, sand and gravel. 
Pettis: ss es W W tone. 
Phelps - - - -----------—- W W Stone, sand and gravel, clays. 
Piké e ccssLc ee W W Cement, stone, clays, sand and gravel. 
Fe et ee 3,353 W Clays, stone, sand and gravel. 
e le ee 189 216 Stone. 
Pulaski |... 916 808 Stone, sand and gravel. 
Fünen W W tone. 
11 SENDER NR W W Cement, stone, clays. 
Randolph ... . ....... W 556 tone. 
WY abe x e W 1,237 Sand and gravel, stone. 
Reynolds W W Lead, zinc, copper, silver, sand and gravel, 
stone. 
Rip'le 3 279 249 Sand and gravel. 
St. Charles W W Stone, sand and gravel, clays. 
St. Clair - - ------------ W W Stone. 
St. Francois W W Lime, stone. 
St. Louis 44,813 W Cement, sand and gravel, stone, clays. 
St. Louis City. _________~- 4 W Sand and gravel. 
Ste. Genevieve __________ W Lime, stone, sand and gravel. 
Saline ͤ 1.944 1,339 Stone. 
Scotland... - W Do. 
SSS 8 W W Clays, stone, sand and gravel. 
Shannon 117 202 tone. 
Shelby - -- ------------ W Do. 
Stoddard . 776 1.288 Sand and gravel. 
C ine eee ates W W Stone. 
Taney --------------- W W Sand and gravel, stone. 
17; ceres W 187 Stone, sand and gravel. 
Vernon ------------—- W 1,421 tone. 
, nues W W Clays, stone. 
Washington 78,131 85,608 Iron ore, lead, barite, zinc, copper, silver, 
phosphate rock, sand and gravel. 
Wayne- -------------- 3,148 2,580 Stone, sand and gravel. 
Webster 32 80 Do. 
Wore n W W Stone. 
Wright- _____________~- W W Do. 
Undistributed®_ . 624,558 112,656 
Total” cz 185,160 893,372 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
The following counties are not listed because no production was reported: Dunklin, Linn, Mississippi, New Madrid, 


Schuyler, and Sullivan. 


*Value of petroleum is based on an average price per barrel for the State. 


Includes value of stone, natural gas, petroleum, and coal that cannot be assigned to specific counties, and values 


indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Missouri business activity 


Employment and labor force, annual average: 


otal civilian labor forre 
Unemployment -------------=------------ 


Employment (nonagricultural): 
inin 


Manufacturing ________________-________ 
Contract construction 

portation and public utilities 
Wholesale and retail trale 


Total nonagricultural employment 


Personal income: 


Number of private and public residential units authorized 
Value of nonresidential construction 
Value of State road contract awards 
Shipments of portland and masonry cement to and within the State 


Mineral production value: 


Total crude mineral value _ - - ---------------- 
Value per capita, resident population 
Value per square milla 


PPreliminary. 


p Change, 

1976 1977 percent 

ERIE A thousands 2,130.0 2,220.0 +4.2 
TEC ER do- 133.0 131.0 -1.5 
NOU RELLE do- 8.6 8.3 3.5 
. do- 424.9 436.9 +28 
E do- 72.2 76.5 +6.0 
5 do— 125.5 128.3 +2.2 
1 do. ___ 428.5 441.8 +3.1 
SS oe do- 95.1 95.9 +.8 
3 do... 326.5 335.7 +2.8 
5 do- 316.5 320.8 +1.4 
55 do____ 1,797.8 1,844.2 +2.6 
3 millions $28,569 $31,943 +11.8 
7 $5,968 $6,654 +11.5 
ff 22,749 28.081 +23.4 
le eas millions. $334.4 23.3 + 26.6 
. do... $220.0 $240.0 +9.1 
ousand short tons 1,713 1,835 +3.5 
OR millions $785.2 $893.4 + 13.8 
se ease eet ae re $164 $186 +13.4 
Me tae ret PE $11,267 $12,820 +13.8 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Labor, Employment, and Safety.— 
According to the Division of Employment 
Security, Missouri Department of Labor 
and Industrial Relations, the mining indus- 
try employed 8,425 workers in 1977, an 
increase of 396 over the 8,179 employed in 
1976. A total of 108 workers were employed 
by the crude petroleum and natural gas 
industry. The primary smelting and fabrica- 
tion industry employed 15,542, and the 
nonmetallic mineral product processing in- 
dustry employed 13,095. 

Missouri had four metal and nonmetal 
mining fatalities in 1977. One resulted from 
an underground mine accident, two from 
surface mine accidents, and one from a mill 
accident. 

Safety awards were presented at the an- 
nual meeting of the Missouri Division of 
Labor Standards to the following oper- 
ations: 

Underground.—Buick mine, AMAX of 
Missouri; Bushy Creek mine, St. Joe Miner- 
als. 

Surface facilities.—Indian Creek mine, 
St. Joe Minerals; Pilot Knob Pellet Co. 

Surface coal.—Empire mine, Pittsburg & 
Midway Coal Mining Co. 

St. Joe Mineral’s Bushy Creek mine 
received the award for the most improved 
safety program. 

The Missouri Limestone Producers Asso- 
ciation (MLPA) presented safety awards to 
30 limestone operations, as follows: Big 


Spring Quarry, Carthage Marble, Cullor 
Limestone Co., Farmers Stone (Trager quar- 
ries), Fullerton Stone Co., Galloway Lime- 
stone Co., Gilliam Rock, Inc., Gordon Quar- 
ries, Griesemer Stone Co. (Plant No. 3), Hall 
& Riley Quarries, Hilty Quarries, Inc., Jeff- 
Cole Quarries, Inc., Joerling Bros. Quarries, 
Joplin Stone, Kaser Corp., Kelly Lime & 
Rock, Magruder Limestone Co., Inc., Martin 
Marietta Aggregates, Martinsburg Lime- 
stone Co., Midwest Minerals, Morgans Ma- 
terial, Inc., Orrick Stone, Riverview Stone & 
Material, Southwest Mo Stone, Union Quar- 
ries (Lenexa Plant 2), William Rock Indus- 
tries, Inc. (Clinton quarry, Montrose quarry 
and Snyder quarry), and Williamsvill Stone. 

Energy.—The Missouri Coal Research 
and Development Committee, made up of 
individuals of the Federal, State, and pri- 
vate sectors who were active in research, 
production, or utilization of coal, prepared 
an interim report on the Role of Coal in 
Missouri.” This report was prepared in 
cooperation with the Division of Geology 
and Land Survey and the Missouri Energy 
Agency, both of the Department of Natural 
Resources. 

A proposal, underway since 1974, for 
constructing a coal gasification plant at 
Palmyra to produce gas from high-sulfur 
coal was still being pursued by Associate 
Electric Cooperatives and Farmland 
Industries. 


THE MINERAL INDUSTRY OF MISSOURI 


Additional proposals for coal gasification 
plants to be built in central and north 
Missouri were made to the Mid-Missouri 
Council of Governments and the Green 
Hills Planning Commission. These propos- 
als remained under consideration at year- 
end. 

Construction of Union Electric (UE) Co.’s 
nuclear plant in Callaway County contin- 
ued at a slower rate. Completion of Unit 1, a 
1,150-megawatt unit, has been extended for 
a year until 1982. Unit 2 completion date 
has been extended to 1987. Plans for a 
“trash to energy” project in the St. Louis 
area were dropped by UE. 

Environment.—Water pollution control 
has been actively pursued by the mining 
industry. Public Law 92-500, Federal Water 
Pollution Control Act amendment of 1972, 
has as its goal the restoration and mainte- 
nance of the chemical, physical, and biologi- 
cal integrity of the Nation’s waters. Section 
208 of this law relates to the areawide waste 
treatment management including the run- 
off from agriculture, construction projects, 
industry, municipal areas, and mining 
areas. The mining industry, which has his- 
torically cooperated with State agencies for 
clean air and water, selected representa- 
tives to work on the Advisory Committee 
for 208 planning, headed up by the Depart- 
ment of Natural Resources, Division of 
Environmental Quality. A work plan was 
set up and preliminary studies are being 
reported to citizen groups in all areas of the 
State. A report on the effects of coal mining 
is in preparation. 

The final report of An Interdisciplinary 
Investigation of Environmental Pollution 
by Lead and Other Heavy Metals From the 
Industrial Development in the New Lead 
Belt of Southeastern Missouri," which be- 
gan in 1972, was published in May 1977.3 
This two-volume report summarizes the 
5-year study by the University of Missouri 
in cooperation with the Missouri mining 
industry and Federal and State agencies. 

Water quality in the abandoned zinc mine 
area of southwestern Missouri was reported 
on by the Geological Survey.* This study 
showed that the zinc content of the runoff 
water around some of the old tailings areas 
ran as high as 16,000 micrograms per liter 
and that a need exists to control metal 
mining waste areas after mining has ceased 
as well as during the active mining period. 

Tailings dams at two abandoned oper- 
ations in Madison County and St. Francois 
County were overtopped and eroded, there- 
by dumping tailings into Saline Creek and 
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Big River respectively. The owner of the 
dam in Madison County repaired the break 
to prevent further erosion and modified the 
drainage to prevent further mishaps. St. 
Francois County, the owner of the second 
tailings area, was working with the State 
and other parties to stop continued erosion 
problems and to repair the dam. 

Missouri Portland Cement Co.’s St. Louis 
plant was charted with violating air emis- 
sion standards. The company requested a 
variance to allow time to carry out its $2 
million dust collection program to supple- 
ment the $3.5 million program already com- 
pleted. Ironically a variance of the noise 
pollution ordinance was needed to allow the 
company to operate its air pollution equip- 
ment which enabled it to meet the air 
quality standard. 

The NL Industries titanium pigment 
plant in St. Louis has had a long history of 
failure to meet the county’s air quality 
standards. In June an agreement was made 
whereby NL was to pay $125,000 in penal- 
ties and $120,000 to reimburse the Federal 
Government for a study of the plant. Law- 
suits were filed between the company and 
the St. Louis County air quality control 
group and various local residents. One stack 
met the requirements of the law, and a 
variance was requested on a second. Howev- 
er, in October several yellow alerts, which 
require a 25% reduction in production, and 
a red alert, which requires a 50% reduction 
in operations, increased the pressure 
against the company. The company laid off 
400 employees, over half of its work force, 
and indicated that a further reduction was 
imminent. Titanium pigment requirements 
are expected to be made up by foreign 
imports. 

The wilderness area issue remains a con- 
cern to the mining industry in Missouri. 
The Federal Government owns 1.45 million 
acres of acquired lands in the Mark Twain 
National Forests. Mineral leases were held 
on 35,226 of the acres. Over 25% of the 
State’s mineral production value is derived 
from these lands. Numerous prospecting 
permits have been applied for in accordance 
with procedures established under the Min- 
eral Leasing Act of 1920, but none have 
been issued for several years. In recent 
years any decision to lease Federal lands 
requires consideration of land use plans and 
environmental factors, and since such 
studies have not yet been made no pro- 
specting permits have been granted. 

Review and Evaluation of Roadless Areas 
(RARE II) proposals for Missouri in 1977 
included: Bell Mountain, 8,530 acres in Iron 
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County; Paddy Creek, 6,888 acres in Texas 
County; Piney Creek, 8,430 acres, Barry and 
Stone Counties; Rockpile Mountain, 4,170 
acres in Madison County; Devil’s Backbone, 
6,830 acres in Ozark County; Irish Wilder- 
ness, 17,562 acres in Oregon County; Ander- 
son Mountain, 2,622 acres in Iron County; 
Spring Creek, 4,910 acres, Douglas and 
Howell Counties; Swan Creek, 6,945 acres in 
Christian County; and Big Creek, 8,890 
acres in Taney County. 

In 1976 Alpha Portland Cement Co. ob- 
tained a conditional permit from the St. 
Louis County Planning Commission to oper- 
ate a sand and gravel dredging operation in 
the Meramec River Valley in St. Louis 
County. The issuance of the conditional 
permit was challenged by environmental 
groups, local citizens, and the State Director 
of Natural Resources. The case remained in 
litigation at the end of 1977. 

Exploration, Geologic Studies, and 
Mapping.—The U.S. Department of the 
Interior's Geological Survey was active in 
Missouri on studies involving topographic 
mapping surface and subsurface hydrologic 
conditions, earthquake hazards, and radio- 
active resources. The earthquake hazard 
study in the New Madrid area of southeast 
Missouri includes adjoining areas of Arkan- 
sas, Illinois, Kentucky, and Tennessee. The 
operational safety of nuclear reactors with- 
in the area of influence sensitive to geologic 
hazards is a matter of prime concern. A 
preliminary study of the potential uranium 
and thorium resources of the Precambrian 
igneous rocks of the St. Francois Mountains 
of southeast Missouri was completed, and 
an open file report was prepared. The study 
concluded that the granites in the area 
should be considered as potential source 
rocks for uranium deposits. 

The U.S. Department of the Interior’s 
Geological Survey and Bureau of Mines 
were active in several cooperative programs 
with the Division of Geology and Land 
Survey, Missouri Department of Natural 
Resources. The Geological Survey is in- 
volved in cooperative studies on the tar 
sand potential of southwestern Missouri, in 
a geologic study of the Rolla 2-degree quad- 
rangle, and in funding input of coal infor- 
mation into the National Coal Data System. 
A report entitled "Inventory of Strippable 
Tar Sands in Southwestern Missouri" resul- 
ted from an exploration drilling program by 
the State Division of Geology and Land 
Survey.5 This program was funded under a 
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grant from the U.S. Geological Survey and 
is being continued under a contract from 
the U.S. Department of Energy (DOE). The 
DOE program was established to improve 
the estimates of the location, depth, size, 
and quality of heavy oil and tar sand 
deposits in western Missouri and to deter- 
mine their geologic setting and reservoir 
characteristics, and the physical and chemi- 
cal properties of the oil. The Rolla 2 degree- 
project is a geologic study, including geoche- 
mical and geophysical evaluations, of an 
approximately 7,500-square-mile area in 
southeast Missouri. This study is particular- 
ly important since it includes much of the 
area of past and present lead, iron, and 
barite mining as well as a large part of the 
National Forest on which companies are 
seeking permits to explore for new deposits. 

The Missouri Division of Geology and 
Land Survey conducted a project to evalu- 
ate coal reserves. This project, funded in 
part by a Bureau of Mines grant, included 
field mapping and a drilling program of an 
area in north-central Missouri. À spinoff 
from this program was the discovery of a 
thick limestone bed at a relatively shallow 
depth in an area where the need for near- 
surface sources of concrete aggregate, road- 
stone, and agricultural stone is well known. 

Exploration activities for lead, zinc, and 
copper continue at a reduced level in areas 
near the Viburnum Trend as well as in 
southwest Missouri. Getty-Azcon had an 
active program underway in the Boss area, 
evaluating the lead potential in the Bonne- 
terre Formation in the eastern part of their 
Precambrian copper-iron prospect lease. 

Legislation and Government  Pro- 
grams.—The Official Manual of the State of 
Missouri for 1977-78 includes a 33-page 
feature article entitled ‘Underground 
Treasures— The Story of Mining in 
Missouri."* The history of mining in Mis- 
souri is traced from the Indians’ use of 
flintstone for tools and weapons, iron oxide 
for pigment, and clay for pottery and pro- 
ceeds through the early French lead mining 
period in the late 18th century, through the 
19th century, to the present date. 

Severance tax bills (H.B. 68 and H.B. 463) 
were introduced into the State Legislature 
but were not brought out of the House 
Mines and Mining Committee. 

Dam Safety legislation (H.B. 646) pro- 
posed by the Department of Natural Re- 
sources and supported by the mining indus- 
try was not acted upon favorably. 
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The mining industry has supported limi- 
ted liability legislation (H.B. 275), but such 
proposals have not been acted upon. The 
mining industry has areas that would be 
suitable for hunting and fishing; however, 
these areas are closed to the general public 
because of possible liability actions which 
could be brought against the landowner in 
the event of an accident. 

At yearend mining companies were be- 
ginning to understand the ramifications of 
two acts passed by the 95th Congress of the 
United States in 1977. Public Law 95-164, 
Federal Mine Safety and Health Act of 
1977, required substantial changes in the 
mine safety programs of the metal and 
nonmetal mining companies. Public Law 95- 
87, Surface Mining Control and Reclama- 
tion Act of 1977, regulated the surface effect 
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of coal mining activities nationwide. 

The Office of Surface Mining, U.S. De- 
partment of the Interior, held hearings in 
the State on the proposed interim regula- 
tions as they apply to the coal industry. 
Meetings were also held with the State 
Land Reclamation Commission, Missouri 
Department of Natural Resources, to dis- 
cuss means of bringing the State law into 
compliance to enable the State to adminis- 
ter the Federal Act. 

Hearings by the Occupational Safety and 
Health Administration, U.S. Department of 
Labor, on proposed national ambient air 
standards for lead were held during the 
year. The Missouri lead industry is con- 
cerned that a standard be established which 
would be technically and economically 
achievable. 


REVIEW BY MINERAL COMMODITIES 


METALS 


In 1977 metals accounted for about half of 
the value of the State’s mineral production. 
The percentage attributable to metal pro- 
duction has been declining as the unit value 
of nonmetal commodities has continued to 
increase. 

Aluminum.—Noranda Aluminum, Inc., 
operated both its 70,000-ton-per-year pot- 
lines at near capacity for the entire year. 

Copper.—Copper production increased 
slightly during 1977. Lead-to-copper produc- 
tion ratios at various mines ranged from 2:1 
to 135:1 with a weighted average of approx- 
imately 43:1. Since copper is a byproduct of 
lead production and since lead-to-copper 
ratios are so variable, decreases or increases 
in lead production are not necessarily re- 
flected by equivalent decreases or increases 
in copper production. 

Iron Ore.—Iron ore shipments from the 
State’s two underground mines dropped 
from the 1976 level. Pilot Knob Pellet Co. 
had a 5-week shutdown during the summer 
and a 3-week shutdown at yearend. Mer- 
amec Mining Co. had a 6-week shutdown for 
pellet inventory roduction during the sum- 
mer, and in December it announced the 
closing of the Pea Ridge mine, the largest 
underground iron mine in the United 
States, which had employed approximately 
1,000 workers. The mine and mill were 
placed on standby for a year while future 
market conditions and possible reopening 
were investigated. The mine reportedly has 
a substantial reserve of iron ore. 

Lead.—Although Missouri lead output 
was down slightly from that of 1976, the 


State accounted for 84% of the Nation’s 
lead production. The labor strike at the 
ASARCO smelter at Glover, which began on 
September 1, 1976, continued to June 1977. 
Ozark Lead Co., which normally supplies 
80% of the concentrates smelted at the 
Glover smelter, continued to operate. Lead 
concentrates were shipped to smelters out- 
side the United States. 

No lead mines were closed, nor were any 
new lead mines opened or planned for the 
foreseeable future. 

Missouri’s measured and indicated lead 
reserves at the end of 1977 were estimated 
to be approximately 20.6 million tons, a 
60% decrease from previously published 
estimates.’ 

Economic Geology devoted the entire May 
issue to the geology of the Viburnum Trend, 
southeast Missouri.* Seventeen papers were 
presented by geologists from mining and 
exploration companies, the U.S. Geological 
Survey, and universities. 


Table 4.—Missouri: Tenor of lead ore 
milled and concentrates produced in 1977 


Total material |... short tons 8,925,602 
Metal content of ore: 
Copper ------------- percent 0.19 
im JJ 8 35 SPURS 5.95 
SERM Ba too ope E: aes 1.24 
8 produced and 8 
content: 
Copper short tons. _ 24,067 
very ratio | percent 0.27 
Average copper content P do -— 25.95 
Lead -—---------- short tons. _ 102,112 
Recovery ratio percent - 7.91 
Average lead content do- 73.19 
Tf oe short tons - 152,221 
Recovery ratio percent. 1.70 
Average zinc content do- 58.41 
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Table 5.—Missouri: Mine production (recoverable) of silver, copper, lead, and zinc 


1975 1976 1977 
Mines producing: Lodde . 9 9 9 
Material sold or acted: Lead ore thousand short tons 8,468 8,658 8.925 
Production 
Quantity 
SI §öðê˙..1ʃ—uĩaul. u troy ounces. . 2,920,042 2, 277,013 2,362,752 
C1111 ³ A A 6 short tons 14,258 11,050 11,737 
C]!!! 8 do- 515,958 500,991 500, 255 
21777 ³Ü¹w¹ ⁰⁰y y elas e do- 74,867 83, 530 81.689 
Value: 
»ö;— V K ĩͤ . a thousands $11,161 $9,905 $10,916 
P ² ( A eee eee do- 18,8 15,382 15,681 
1;öĩ§ ee m eR ae do— 221, 862 231,458 307, 156 
777. e z: m P do- 89 61 812 56, 203 
rr ĩðqſ do- 309, 726 318,556 389,957 


1 Data may not add to totals shown because of independent rounding. 


Table 6.—Missouri: Total value of mineral production and production and value of lead 
in Missouri and the United States 


Total Lead production 
value Missouri United States 
ne m Quantity Value Percent Percent Quantity Value 
procuction (short tone) (thousands) Mem election (short tons) (thousands) 
1973. $512,634 487,143 $158,711 80.8 12.7 603,024 $196,465 
1974. 691.049 562.097 252.944 84.7 14.9 663,87 298,742 
1975_____ 122,128 515,958 221,862 83.0 713.6 621,464 261,230 
1976_____ 785,160 500,991 231,458 82.2 713.6 609,546 281,610 
1977 893,372 500, 255 307,156 84.4 13.3 592, 491 363,789 
"Revised 


Silver.—Missouri continued to be the 
sixth largest silver-producing State and 
accounted for 2,363,000 troy ounces, or 6% 
of the silver produced in the Nation. Silver 
is a byproduct from the smelting of lead and 
zinc ores. 

Zinc.—Missouri produced 81,700 short 
tons, or 1896, of the Nation's recoverable 
zinc but lost its first place position to 
Tennessee. There are no zinc smelters in 
Missouri. The production of zinc is depen- 
dent upon the lead market since zinc is a 
byproduct of lead mining and milling. The 
price of zinc declined from 37 cents per 
pound at the beginning of the year to 35.5 
cents per pound at yearend. 


NONMETALS 


In 1977 nonmetals accounted for 41% of 
the total value of mineral production. Bar- 
ite, lime, and sand and gravel production 
were down slightly with cement, clay, and 
stone production increasing over those of 
1976. The value of the nonmetal commodi- 
ties showed an increase in every instance. 

Barite.—Barite production declined for 
the sixth consecutive year to almost 50% of 
what it was in 1971. Six companies oper- 


ating nine washing plants produced 117,000 
tons of barite from the low-grade residual 
deposits in Washington County. 

The decrease in primary barite produc- 
tion did not decrease the amount of ground 
and crushed barite sold since some raw 
barite from other areas is shipped to Mis- 
souri for grinding and blending with Mis- 
souri barite. Four companies operating six 
mills sold 156,000 tons of crushed and 
ground barite worth $11.7 million. Approx- 
imately two-thirds of the barite was sold for 
use in drilling muds; the remainder was 
used for the manufacture of chemicals and 
as filler or extender in paints, rubber, and 
other products. The barite sold for use other 
than well drilling accounted for 6092 of the 
total value of the crushed and ground barite 
sold. 

Cement.—Seven cement plants operating 
in Missouri produced over 4.5 million tons 
of portland cement. This was a 596 increase 
over 1976 output. Sales increased approxi- 
mately 7%, and as a result yearend stocks 
were 8% less than in 1976. Masonry cement 
production increased 26% over 1976. Ap- 
proximately 77% of the cement was used by 
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ready-mix companies, 9% each by highway 
contractors and concrete product manufac- 
turers, and the remaining 4% to 5% by 


Table 7.—Missouri: Portland cement 143 . 
salient statistics building material dealers, government 
agencies, and other miscellaneous contrac- 
(Short fona) tors and customers. 

1976 1977 Marquette Cement Co.'s plans for replac- 
ing its Cape Girardeau facility with a new 
Pein ea 4551.03 1. million. ton- per year plant were nearing 

Shipments from mills: completion. 
ntity: cu 4,852,669 4,653,933 Clays.—Production increases were noted 


3 142,975,522 155,944,849 i 
i 376,149 ^ 345,7 in all categories of clay production. The 


average unit value of fire clay remained 

virtually constant, while the average value 

of common clay and shale increased approx- 

imately 30%. Gasconade, Audrain, and 

. Montgomery Counties each produced over 

Table 8.—Missouri: Masonry cement 200,000 tons of fire clay, and their combined 


salient statistics production amounted to 78% of the total. 

(Short tons) Over 136,000 tons of fire clay was produced 

1976 1977 in Callaway County. Monroe, Phelps, St. 

— . —b ——b ät ä— Charles, and Warren Counties accounted 
Number of active plants 4 4 for a combined total of about 50,000 tons. 

uctioenn -- 69,691 87,825 
Shipments from mills: Seventy-five percent of the common clay 
— 7 ; used 
nuty 5 e 087 T Zen and shale was for portland cement 
Stocks at mills, Dec. 31 7.914 11,685 manufacture. Other uses for this clay in- 


clude the manufacture of face brick, com- 


Table 9.— Missouri: Clays sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Y Fire clay Common clay Other clays Total 
ear ——— — — — — ꝙ— 
; Quantity Value Quantity Value Quantity Value Quantity Value 

U d o EEE E E ENE 829 7,563 1,565 2,371 12157 121,692 2,551 11.626 
JT 924 10,761 1,542 2,391 299 W 2,565 13,151 
1915. es eae os 854 11,285 1,209 1,928 W W 2,168 18,214 
198 8 809 11.723 1.256 2,124 268 21,068 2,133 14.915 
JJ 872 12.529 1.432 3,190 W W 2.378 16,892 


W Withheld to avoid disclosing company proprietary data; excluded from total. 
1 Bentonite. 
3 Kaolin. 
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mon brick, flower pots, roof tiles, and 
expanded aggregate. An 18% increase in 
clay for common brick and a 10% increase 
in face brick usage of clay were noted over 
1976. Fuller’s earth is also produced for 
absorbent and carrier. 

Lime.—Ash Grove Cement Co. and 
Mississippi Lime Co. produced high-calcium 
lime, and Valley Mineral Products Corp. 
produced dolomitic quicklime and refracto- 
ry dolomite. With production in excess of 
1.7 million tons, Missouri ranked as the 
third largest producer of lime. 

Perlite.—J. J. Brouk & Co. produced 
expanded perlite at a plant in St. Louis. 
Production was about 5,000 tons, of which 
2,000 was used for construction aggregate, 
1,000 for horticultural and agricultural ag- 
gregate, 1,000 for insulation, and the re- 
mainder for other uses. 

Pigments.—Crude iron oxide pigment 
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was mined by Meramec Mining Co. Natural 
and synthetic iron oxid> pigments were 
produced by Cities Service Co. in St. Louis. 

Phosphate Rock.—Meramec Mining Co. 
produced apatite concentrate as a by- 
product of iron ore beneficiation at the Pea 
Ridge mine. Production declined along with 
the iron ore production brought about by a 
6-week shutdown during the summer and 
the closing of the mine in December. 

Sand and Gravel.—Sand and gravel pro- 
duction declined from 15.3 million to 14 
million tons. The total value, however, in- 
creased over 18% to $31.5 million. Indus- 
trial sand production increased to over 1 
million tons but was still about 28% below 
the record production of 1974. Over 68% of 
the sand and gravel produced was used as 
concrete or asphaltic concrete aggregate, 
E as roadbase and coverings, and 10% as 
fill. 


Table 10.— Missouri: Construction and industrial sand and gravel sold or used by 
producers 


(Thousand short tons and thousand dollars) 


Use 


Construction: 


VOL o oer ]%ÜW.ẽi—⅛ d m iUe Eee 
Unprocessed sand and gravel. . 
Industrial grave““!n 


1976 1977 
Quantity Value Quantity Value 
Seeds 10,714 14,073 8,067 14,941 
eee 2,979 5,746 4,931 9,493 
MINOR 781 886 uv = 
RT 901 5,596 1.004 7, 039 
3 15,375 126,550 14,002 31,473 


1Data do not add to total shown because of independent rounding. 


Table 11.—Missouri: Construction sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Concrete aggregate _____________~____--_--_- 
Concrete products _________________________ 
Asphaltic concrete 
5 and covering 

7 ³”i¹Aii..ĩ y 8 


1976 1977 
Quantity Value Quantity Value 

4,723 8,024 6,514 13,263 

534 918 904 2,113 

1,787 3,199 1,618 3,312 
2,409 3,663 2,479 4,006 
4,611 4,439 1,402 1,586 

409 712 69 106 

14,474 20,954 12,998 24,435 


1Data may not add to totals shown because of independent rounding. 
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Table 12.— Missouri: Crushed stone’ sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
se 
Quantity Value Quantity Value 

Roadstone - - - - ------------------------—— 8,428 17,820 7,866 17,700 
Concrete aggregate _----------------------- 75,194 712,270 6,869 15,210 
Cement manufacturrr 222222222222 L2L 6, 10,010 6,016 10,470 
Dense-graded roadbase stone 4,308 9,333 5,429 12,130 
Bituminous aggregate 2,576 6,174 3,748 8,721 
icultural limes tonne „ 5,038 11,120 3,571 8,342 
cadam aggregalle k 2,57 4,334 3,405 5,754 
Lime manufacture? ________________________ 3,430 5,511 3,205 5,380 
Riprap and jetty stone. _____.______.______-__ 2,675 4,101 3,180 5,660 
Surface treatment aggregate 3,047 7,344 2,727 6,565 
Railroad ballast sse 1,220 768 1,408 2,336 
Sulfur dioxide. - - - - - - --------------------—- W W 596 1,810 
Senne mes W 675 W 394 
Asphalt fillerêr!! . W W 76 198 
Mineral food |... 2222222222222 2c c2 136 446 56 330 
Other filler: =. , eee eee ees 64 320 52 264 
Filter stone - - ---------------—-------—---———- es M 24 49 
Terrazzo and exposed aggregate W 4 216 
Other uses 12.000 15,187 1,380 3,671 
7%; acia ec t Li Pea DR LE 41,542 97,412 49,612 104,700 


FRevised. W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


Includes limestone, granite, sandstone, and marble. 
2Includes dead-burned dolomite. 


Includes stone used for roofing granules, glass manufacture, mine dusting, whiting, chemicals, unspecified uses, and 


uses indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 


Stone.—Carthage Marble Co., Heyward 
Granite Co., Weiler Marble Co., Inc., and 
Ozark Stone Products, Inc., quarried dimen- 
sion stone for rough monumental stone 
(25%), rough blocks, dressed flagging, sawed 
building stone, dressed monumental stone, 
and other uses. Output declined 29% to 
2,892 tons valued at $597,000. Crushed stone 
was produced by 173 companies at 291 
quarries for roadstone, concrete aggregate, 
cement, roadbase aggregate, and other uses. 
Output increased 4% to 49.6 million tons 
valued at $104.7 million. Leading producers 
were Moline Consumers, Mississippi Lime 
Co., and Fred Weber, Inc. 

Among the States, Missouri ranked 


fourth in output of total crushed stone and 
in production of crushed limestone. 

Sulfur.—Amoco Oil Co. recovered a sig- 
nificant tonnage of sulfur at its Sugar Creek 
oil refining operation in Jackson County. St. 
Joe Minerals Corp. and AMAX Lead Co. of 
Missouri recovered sulfuric acid from their 
respective lead smelters at Herculaneum 
and Boss. The bulk of the sulfuric acid was 
sent to plants manufacturing fertilizer. 

Vermiculite.—Vermiculite was expanded 
in St. Louis by J. J.Brouk & Co. and W. R. 
Grace for use as insulation, lightweight 
aggregate, soil conditioner, fertilizer carri- 
er, fireproofing, and other miscellaneous 
uses. 


Table 13.— Missouri: Bituminous coal 
production from strip mines in 1977, by 


county! 
Production 
County (thousand short 
tons) 

Audrain- . 10 
Barton 508 
Bates 1,719 
Henry -------------- 1,536 
Howard ____________~_ 280 
Macon 724 
Putma nnn 959 
Randolph ___ ________- 606 
Enn 285 
Total 6,627 


Information from 1977 Statistical Report, Division of 

Labor Standards, Inspection Section, Mining, of the De- 
rtment of Labor & Industrial Relations of the State of 
issour}l. 
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MINERAL FUELS 


Mineral fuels comprised slightly more 
than 7% of the value of the State’s mineral 
production. Coal was the only mineral fuel 
produced in significant quantities. 

Fifteen strip mines operated in the State 
to produce 6.4 million tons of coal. This was 
the second consecutive year that a new coal 
production record was achieved. 

According to the Missouri Oil and Gas 
Council, natural gas production all but 
ceased except for a few individually owned 
wells for private home use. Crude oil pro- 
duction increased. Of the 54 wells drilled in 
1977, 1 was completed as an oil well and 2 as 
gas wells. The oil well, located in Jackson 
County, was completed in the Lagonda For- 
mation (Squirrel Sandstone) at a depth of 
560 feet. The gas wells drilled in Cass 
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County were producing from 220 and 250 
feet. 


State Liaison Officer, Bureau of Mines, Rolla, Mo. 

*Geologist and Chief, Mineral Resources Section, De- 
partment of Natural Resources, Division of Geology and 
Land Survey, Rolla, Mo. 

3Wixson, B. G., and others. The Missouri Lead Study. 
The Interdisciplinary Lead Belt Team, University of Mis- 
souri, Rolla and Columbia, Mo., NSF Grant AEN 74-22935- 
A01, Final Progress Rept., May 1972 to May 1977, v. 1-2, 
1977 (NTIS PB 274-242 $16. 25). 

“Barks, J. H. Effects of Abandoned Lead and Zinc Mines 
and Tailings Piles on Water Quality in the Joplin Area, 
Missouri. Pres. at the 1977 AIME-SME Fall Meeting, St. 
Louis, Mo., Main 19-21, 1977, reprint No. 77 AG-308 ( 1.00 


swells, J. S. Inventory of Strippable Tar Sands in 
Southwestern Missouri. Mo. Dept. Nat. Res., Div. Geol. and 
Land Survey, Misc. Pub., 1977 ($1.00). 

*Burford, J. Underground Treasures—The Story of Min- 
ing in Missouri. State of Missouri, Official Manual, 1977- 


"Ryan, J. P., and J. M. Hogue. Lead-1977, BuMines 
Mineral Commodity Profile 1977, p. 6. 
5Economic Geology. V. 72, No. 3, May 1977, pp. 337-490. 


. AIME member; $2.50 nonmember). 


Table 14.—Principal producers 


See footnotes at end of table. 


Commodity and company Address Type of activity County 
Asphalt, native: 
Bar-Co-Roc Asphalt Co Box 11 Mine Barton. 
Iantha, MO 64753 
xcd Silica Rock Asphalt Cord Sheldon, MO 64784 e Vernon. 
8 Industries, Ine Box 8 Mine and mill Washington. 
Potosi, MO 63604 
General Barite o 402 S. 2nd St. Mine Do. 
, MO 63020 — 
Milchem, Inne Mineral Point, MO 63660 Mine and mill Do. 
NL Industries, Inc Box uud secessit St. Louis and 
" St. Louis, MO 63111 Washington. 
ment: 
Alpha Portland Cement Co 15 S. 3rd St. Plant and quarry j St. Louis. 
Easton, PA 18043 
Dundee Cement Co.! 724 Box 317 usd. oco nc Pike. 
Dundee, MI 48131 
Marquette Cement Manufactu- First American Center Sep OO ee eho Cape Girardeau. 
ring Co.! ? Nashville, TN 37238 
Missouri Portland Cement Co.“ 7751 Carondelet Ave. e eee te Jackson and St. 
3 St. Louis, MO 63105 uis. 
River Cement Co Festus, MO 63028 AIEEE (s Lu cade Jefferson. 
United States Steel Corp.!“ 600 Grant St. 3 Ralls. 
Pittsburgh, PA 15230 
gg 
r Industries, Ine 2 Gateway Center Mine and plant Callaway, 
Pittsburgh, PA 15222 Gascondade, 
Montgomery, 
Warren. 
Kaiser Aluminum & Chemical Box 499 ie IO art ca Audrain, Callaway, 
Corp. Mexico, MO 65265 Gasconade, 
Montgomery, 
Warren. 
United States Gypsum Co Mexico, MO 652655 Lcd hac Franklin and 
Gasconade. 
Peabody Coal Co 301 North Memorial Dr. ENERE |: oe tie ho Henry, Macon, 
St. Louis, MO 63102 Randolph. 
Pittsburg & Midway Coal Kansas City, MO 64105 Te |: ee ie Barton and Bates. 
Mining Co. 
Industrial sand: 
Martin Marietta o 110 East Main St. Plant and pit Jefferson. 
Rockton, IL 61072 
Penn Glass Sand Corp... Box 187 0 2 OO Sheena ie St. Charles and 
335 prings WV 25411 St. Louis. 
Unisil Cork Greenwic ice EE Four 33 NEPE EA Jefferson. 
Greenwich, CT 068 
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Table 14.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Iodine: 
Mallinckrodt Chemical Works 3600 North 2nd St. Plant St. Louis. 
St. Louis, MO 63147 
Syntex Agribusiness. _- ---- 1919 West Sunshine ESETERE «o usc css Greene. 
Springfield, MO 65805 
West Agro-Chemical, Ine 1 Santa Fe e Jackson. 
Kansas City, MO 64102 
gene M Co Route 4 Und d Washingto 
eramec Mining Co ute nderground mine ashi n. 
Sullivan, MO 63080 
Pilot Knob Pellet Co Box 26 Lc dO estet ccs Iron. 
Ironton, MO 63650 
Lead: 
AMAX Lead Co. of Missouri - Boss, MO 654400 een ||) eon Re eee Do. 
Cominco American, Inc. Bixby, MO 654399 C Do. 
Ozark Lead Cos Sweetwarter, MO 63680 See ea RR Reynolds. 
St. Joe Minerals Corp.“ Viburnum, MO 65566 SRM. e jee een EA Crawford, Iron, 
Reynolds, 
Washington 
Lime: 
Ash Grove Cement Co 1000 Ten Main Center Plan nt: Greene. 
Kansas City, MO 64 105 
Mississippi Lime Co 7 Alby St. FFF St. Genevieve. 
Alton, IL 62002 
Valley Mineral Products Corp 902 Syndicate Trust Bldg. FF St. Francois. 
St. Louis, MO 63101 
Perlite, expanded: 
J. J. Brouk & Co --------- 1367 S. Kin highiyay Blvd. FFF St. Louis. 
St. Louis, MO 63110 
Sand and gravel: 
Green Quarries, Ine Box 257 Dredge Carroll, 
Carrollton, MO 64633 Chariton, Ray. 
Holliday Sand & Gravel Co- 6811 West 63rd St. sud «|| ss Various. 
Overland Park, KS 66202 
List & Clark Construction Co tr « (0 i num Us S. e us Platte. 
Missouri Gravel o Box 9 Pit and plant Lewis. 
LaGrange, IL 60525 
Riverside Sand & Dredging- .. - 5000 Bussen Rd. Dredge ------ St. Louis. 
St. Louis, MO 63129 
St. Charles Sand C0 Rt. 1, Box 252 Plan nt Do. 
Hazel wood, MO 63042 
Winter Bros. Material Co- 13098 Gravois Rd. d on Re ee Do. 
St. Louis, MO 63127 
Stone: 
Ash Grove Cement Co Box 7 Quarries _______ Bates, Greene, 
Butler. MO 64730 Jackson, Vernon. 
Grodon Bros. Quarries, Ine x 127 3 Stee E Andrew and Holt. 
Porat City, MO 64451 
Midwest Precote o 7600 East 17th St. NG «|» ees eg eT Clay and Platte. 
Kansas City, MO 64126 
Missouri Pacific Railroad Co- 210 North 13th St., Rm. 200 eu cd: uci ec Wayne. 
St. Louis, MO 63103 
Moline Consumers. _ _ _ — _ 313 16th St. Lo AO cor Jefferson, Knox, 
Moline, IL 61265 Lewis, Monroe, 
Pike, Ralls, St. 
Louis, Shelby, 
Wayne. 
Fred Weber, Inne 7929 Alabama Ave. 0 Jefferson, St. 
St. Louis, MO 63111 Charles, St. Louis. 
West Lake Quarry & Material Rt. 1, Box 206, Tuussig Rd. e net eee Cape Girardeau, St. 
Bridgeton, MO 63042 uis, Scott 
Vermiculite, exfoliated: 
W. R. Grace & oo 62 Whittemore Ave. Plant St. Louis. 
Cambridge, MA 01109 
1 Also clays. 
2 Also stone. 


Also silver, copper, and zinc. 
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Montana Bureau of Mines and 
Geology for collecting information on all minerals. 


By George T. Krempasky! and Don C. Lawson? 


The value of mineral production in Mon- 
tana in 1977 was $691 million, an increase 
of 9% over that of 1976. The combined 
production value of the mineral fuels (ex- 
cluding natural gas liquids) accounted for 
6995 of the total 1977 output value. The 
combined value of metals produced ac- 
counted for 20% of the total output of 1977, 
and the nonmetals combined value of pro- 
duction accounted for 11% of the total 
output value. 

Based on value of production, Montana 


ranked first in talc and vermiculite produc- 
tion, fourth in silver and copper, and se- 
venth in gold compared with production 
from other States. 

Exploration activities for all known min- 
eral commodities present in the State con- 
tinued at a relative high rate. Major pro- 
grams were underway seeking gold, silver, 
copper, platinum-group metals, uranium, 
and tungsten. Oil and gas exploration con- 
tinued; however, a decline in drilling was 
noted in 1977. 


Table 1.—Mineral production in Montana! 


1976 1977 
Mineral : Value : Value 
Quantity (thousands) Quantity (thousands) 
Antimony %% e ii 8 short tons 150 $318 164 $663 
Barté. at a V . thousand short tons W W 10 W 
CHAS ul AA cc Data aii ah Se E do- 192 W 224 3,557 
Coal (bituminous) ___ ~~ _~____.__-__________ do. 26,231 128,534 27,226 161,567 
Copper (recoverable content of ores, etc)... short tons 91,111 126,827 86,203 115,167 
JGG po Mo ⁵ ⁵ !!. 8 NA 170 NA 100 
Gold tracoverable content of ores, ete.)))))) „ troy ounces. . 24,075 3,017 22,948 3,314 
Iron ore (usable), gross weiggnt thousand long tons. . 18 W W W 
Lead (recoverable content of ores, etc.)) short tons 92 43 106 65 
III ?! thousand short tons... 224 5,9 7,105 
Natural gas ___________________ million cubic feet 42, 18,941 46,819 33,663 
Petroleum (crude thousand 42-gallon barrels. .. 32,814 216,419 680 280,470 
Pumicte Medie thousand short tons 5 1 
Sand and gravel____________~_____________ do... 4,186 7,336 4,867 10,421 
Silver (recoverable content of ores, 
40%é vx thousand troy ounces. _ 3,279 14,262 3,367 15,558 
tone: 
Crushed__________________ thousand short tons 3,464 7,842 3,680 7,923 
Dimension _ o es 152 3 114 
ale cui um ⅛ ðͤK (t y pul Le do— 225 2, 960 226 2,947 
See footnotes at end of table. 
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Table 1.—Mineral production in Montana! —Continued 


Mineral 


Zinc (recoverable content of ores, etc.) short tons 
Combined value of cement (masonry and portland), fluorspar, 


gypsum, natural gas liquids, peat, ee rock, 
tungsten ore, vermiculite, and items in 


Preliminary. NA Not available. 
Combined value figure. XX Not applicable. 


icated by symbol W 


1976 1977 
. Value ; Value 
Quantity (thousands) Quantity (thousands) 
64 $47 79 $54 
XX 43,433 XX 47,893 
Ens XX 636,289 XX 691, 188 
iei XX 326,607 XX P341,170 


W Withheld to avoid disclosing company proprietary data; included in 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Farmers Potash Co, Burlington- 
Northern, and CF Industries were in a joint 
exploration venture to collect data and 
analyze opportunities of the potash re- 
sources of northeastern Montana. Present 
studies indicate potash at one potential site 
at a depth of 8,300 feet; the only practical 
method of recovery would involve in situ 
solution mining. 

The Federal Bentonite division of Aurora 
Metal Co. asked State and Federal officials 
for mining permits to produce 300,000 tons 
of bentonite annually. If all permits are 
granted, the operation will be the first in 
northeastern Montana. Present plans call 
for construction of a plant to crush, dry, 
refine, and eventually package the ben- 
tonite. The mining of bentonite will, if 
approved, be from State and Federal owned 
mineral lands. Federal Bentonite holds 
mining claims that total 20,200 acres. It is 
anticipated that the acreage to be disturbed 
during the initial stages of mining is about 
180 acres. The projected mine life if all 
claims are to be mined is in excess of 20 
years. 

The discovery of a graphite zone 40 feet 


wide in the Helena area has been reported. 
The operating company is in the planning 
stages of submitting an application as re- 
quired by Montana law to commence min- 
ing. Initial plans, although unconfirmed, 
call for a 500-ton-per-day operation. : 

Montana's 45th Legislature completed its 
business on April 19, 1977. Approximately 
125 bills related to the mineral industry 
were introduced during the session. Bills 
enacted and signed into law by the Gover- 
nor and considered to be of major signifi- 
cance to the industry included an extension 
from a l-year permit to a 5-year permit for 
coal strip mines under the mine reclama- 
tion laws of Montana; granting emergency 
energy powers; a change in coal tax distri- 
bution; providing for royalty interests to 
pay a share of the resource indemnity trust 
tax; a change in metal-mine taxation from a 
net proceeds basis to a gross proceeds basis; 
redefining a small miner; a change in the 
method of computing the oil producers' 
severance tax; a tax relief for new gas wells 
producing from a depth of 5,000 feet or 
greater; and the regulation of manufacture 
and distribution of petroleum products. 


MILLION DOLLARS 
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Figure 1. Value of copper, petroleum, and total value of mineral 
production in Montana. 
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Table 2.—Value of mineral production in Montana, by county! 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Beaverhead________________ $567 $479 Stone, silver, sand and gravel, zinc, gold, lead, copper. 
Big Horn ____________-_--- W Sand and gravel. 
HH ³ W ae 
Broad water 6 Gold, silver, lead, zinc, copper. 
Carbon n E 7,685 W Clays, stone, sand and gravel. 
„ e Le eres: W W Clays, stone. 
Cascade 1,030 W Sand and gravel, stone. 
Chouteau ----------------- 88 162 Sand and gravel. 
Quaternus m Ae eL W W Sand and gravel, tungsten. 
Daniels 5 11 Sand and gravel, stone. 
Dawson 3,405 444 Do. 
ru Lodge d 7,902 Lime, stone, sand and gravel, tungsten, clays. 
Arr. mec zt 
Fergus _________-____-- W 1,108 Gypsum, sand and gravel, clays, lead, stone, gold, 
zinc, silver. 
Flathead ________________- 1,333 1,495 Sand and gravel, stone. 
Gallatin. _____________---- 12,532 18,120 Cement, sand and gravel, stone, clays. 
GarfielIdIVV __---- (?) 2 Stone. 
Glacier W aa 
Golden Valley 13 56 Sand and gravel. 
Granite 2,289 1,718 a, bos copper, stone, tungsten, gold, sand and gravel, 
ead, zinc. 
| C "—'-———me 63 80 Sand and gravel, stone. 
Jefferson __________~_______ 13,805 13,825 Cement, stone, sand and gravel, silver, lead, gold, 
zinc, copper, clays. 
Judith Basin ______________~- W W Gypsum, silver, lead, zinc. 
Laké ñ W 427 Sand and gravel, gold, silver, lead, zinc. 
Lewis and Clark W 181 Sand and gravel, stone, gold, zinc, lead, silver. 
Liber 88 W 34 Sand and gravel. 
Lincoln W 13,140 Vermiculite, stone, sand and gravel, lead, silver, 
zinc. 
Menne W EN 
Madison... 2-2 -- W 3,119 Talc, gold, copper, silver, stone, lead, zinc. 
Meagher___________-_----- W W Iron ore, stone. 
Mineral „„ 266 31 Sand and gravel, stone. 
Missoula.____________-__-_~- W W _ Stone, barite, sand and gravel. 
Musselshell““lll!ll 15,040 62 Sand and gravel. 
Park -.—— eG ꝛ A er W W Stone, sand and gravel. 
Petroleum 9 31 
Pondera. - - - --- ---------——- W W Sand and gravel. 
Powder River. W 7 Pumice. 
Powell — ee a W W P hoaphats rock, stone, sand and gravel, gold, silver, 
f 10 ar 
Ravalli. -- ---------------- W W Stone, sand and gravel, fluorspar, peat. 
Richland nan 23,406 W Lime, sand and gravel, stone. 
Roosevelt W 75 Stone. 
Rosebud |... W W Sand and gravel. 
Sanders ______________-_--~- 356 709 Antimony, stone. 
Sheridan ——----a---------- W 16 Sand and gravel. 
Silver g. 222222 141,811 W Copper, silver, gold, sand and gravel. 
Stillwater ______________--~- W 24 Sand and gravel, stone. 
Sweet Grass________________ 8 16 Sand and gravel. 
Teton -—---------------—-- W 174 Sand and gravel, stone. 
TOON G aa et E eL W 100 Sand and gravel. 
Treasure _________________ 953 704 Clays, stone. 
Valley sk aot eA W 50 Sand and gravel. 
Wibaux _______________--- W mm 
vellows tone W W Sand and gravel, lime, stone, clays. 
Undistributed?_____________~_ 411,012 626,825 
Total 636,289 691,188 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1Phillips, Wheatland, and Yellowstone National Park Counties are not listed because no production was reported. 

2Less than 1/2 unit. 

Includes natural gas, natural gas liquids, petroleum, coal, and stone production that cannot be assigned to specific 
counties, gem stones, and values indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Montana business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor force _________________________ thousands 332.0 343.0 +3. 
Unemployment ______________ Le do- 20.0 22.0 +10.0 
Employment (nonagricultural): 
Mining SEO RI = a ea Sa aa acc he IE 8 do... 6.1 6.1 pare 
Manufacturing do- 23.7 24.2 +2.1 
Contract construction do- 13.8 15.8 +14.5 
Transportation and public utilities do... 19.5 20.2 -3.6 
Wholesale and retail trale do- 63.6 66.3 +4.2 
Finance, insurance, real estate_______________________ do 10.8 11.4 +5.6 
FTVIGÓS se os n om (e oe Sen ⁰yd A a oes do ... 41.8 49.2 +29 
Government ____________________~______ Le do... 65.7 70.6 +7.5 
Total nonagricultural employment do____ 251.0 263.8 +5.1 
Personal income: 
e ksh te a ee ERE RS millions $4,282 $4,661 +8.9 
Per Capita se eee ⁰ ou eee oe $5,664 $6,125 +8.1 
Construction activity: 
Number of private and public residential units authorized 4,750 5,627 +18.5 
Value of nonresidential construction millions $75.0 $70 -6.0 
Value of State road contract awards do... $95.0 $85.0 -10.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 339 354 4- 4.4 
Mineral production value: 
Total crude mineral value _________________________ millions $636.3 $691.2 +8.6 
Value per capita, resident population¶i¶nnssss $84 $90 +7.5 
Value per square miltlliènnlnn2nnss $4,324 $4,698 +8.6 


PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


The Anaconda Company went out of exis- 
tence as a Montana corporation on January 
12, 1977, when the company was merged 
with the Atlantic Richfield Co. (ARCO). The 
Anaconda name will be retained by ARCO, 
which reportedly plans to pump up to $1 
billion into Anaconda to develop its ore 
resources and production plants. The merg- 
er was backed by officials of the State of 
Montana, who stated the pact would be in 
Montana’s interests partly because Anacon- 
da needed the money to bring its Montana 
operations into compliance with pollution 
control regulations. 

Officials of ARCO feel that there is still at 
least as much mineral in the Butte area as 
has been extracted since mining began in 
the 1880’s. Mineral production from Silver 
Bow County, approximately 98% from the 
Butte area, is shown in table 4. Anaconda 
has entered into a 3-year contract with the 
labor unions at its Montana operation. 

The Anaconda Co. closed its Arbiter plant 
in Anaconda and its precipitation and leach 
operations at the Berkeley Pit and Butte. 
The main reason for closure can be attri- 
buted to poor market conditions. 

Montana’s State Board of Health and 
Environmental Sciences has granted a vari- 
ance of sulfur standards to ASARCO Incor- 
porated for its East Helena smelter. ASAR- 
CO is constructing an acid plant, and under 


its variance the facility would be allowed to 
emit 15% more sulfur dioxide than State air 
standards now recommend. Under the vari- 
ance, the State will conduct a study of the 
facility to determine if a 90% control level 
is necessary. 

The value of products flowing from Mon- 
tana mineral processing plants in 1977 was 
in excess of $1.5 billion. Mineral fuels 
accounted for 63% of the total, metals 
accounted for 33%, and nonmetals ac- 
counted for 4%. 

Montana’s processing plants are highly 
dependent upon out-of-state raw material 
feed. The aluminum refinery at Columbia 
Falls is totally dependent upon foreign 
sources for its alumina. The smelter at East 
Helena received 50% of its feed from for- 
eign sources, 45% from out-of-state sources, 
and 5% from Montana sources. Hydrome- 
tallurgical and pyrometallurgical plants at 
Anaconda operated on feed from foreign 
(15%), out-of-state (45%), and Montana 
(40%) sources. The copper refinery at Great 
Falls derived 51% of its input from out-of- 
state sources. The Stauffer Chemical Co. 
plant at Silver Bow obtained all of its 
phosphate rock from Idaho. Throughput at 
Montana oil refineries was primarily from 
Canada (48%), Wyoming (38%), and North 
Dakota (1%). 
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REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Mineral fuels produced (excluding natu- 
ral gas liquids) during 1977 were valued at 
$476 million compared with $424 million 
during 1976, an increase of 12%. Coal pro- 
duction increased 4% compared with that of 
1976; natural gas production increased 10%, 
and petroleum production declined less 
than 1%. 

The value of products from plants pro- 
cessing mineral fuels, that is, electrical 
generating plants, petroleum refining, and 
importation of natural gas, was in excess of 
$1 billion. 

Coal.—Output of coal from eastern Mon- 
tana mines increased about 4% over 1976 
production. Montana had eight surface min- 
ing operations in 1977, the same as in 1976. 
Quantity of production ranged from 7,000 
tons per year to 10.4 million tons per year. 
Three mines had a decrease in production 
and five mines showed an increase in pro- 
duction. 

Governor Thomas L. Judge signed an 
agreement on May 6, 1977, which gave the 
State of Montana the principal responsibili- 
ty for administration and enforcement of 
strip mining on Federal coal leases. The 
agreement has as one of its objectives the 
elimination of duplication of enforcement 
and administration. 

Petroleum and Natural Gas.—Crude pe- 
troleum recovery declined less than 1% 
compared with the 1976 figure of 32.8 mil- 
lion barrels. Again as in 1976, the successful 
secondary program at Bell Creek helped to 
maintain relative stable production. Gas 
production in 1977 increased 10% when 
compared with the production of 1976. 

The outlook for future oil and gas devel- 
opment is rated good. Areas of expected 
play included the Overthrust Belt and shal- 
low Cretaceous sand gas reservoirs of north- 
central and northwest Montana. In addi- 
tion, successes in the Williston Basin of 
eastern Montana have generated continued 


interest and active exploratory drilling is 
anticipated. 


METALS 


The value of metals produced during 1977 
decreased 7% compared with the value of 
production in 1976. In 1977, the value of 
gold, silver, lead, zinc, tungsten, antimony, 
and iron ore production increased compared 
with 1976; however, the value of copper 
output declined. 

The value of products from plants pro- 
cessing metals, that is, copper refining, 
aluminum refining, lead-silver smelting in 
1977, was in excess of $525 million. 

Aluminum.—The raw material used in 
the production of primary aluminum is 
imported. Value of production of primary 
aluminum increased by 21% compared with 
1976. However, the quantity increased only 
6%. 

Antimony.—The U.S. Antimony Corp. 
continued to be one of the largest antimony 
producers in the United States. Value of 
production in 1977 was 108% greater than 
the value of production in 1976. The quanti- 
ty of production was 9% greater compared 
with 1976 production. 

Copper.—Copper was mined from 13 
mines in 6 Montana counties compared 
with 23 mines in 8 counties during 1976. 
Copper production decreased 5% in 1977 
compared with 1976 production with the 
value of production decreasing 9%. In ex- 
cess of 99% of the copper produced came 
from the open pit operations of The Anacon- 
da Company in Silver Bow County. Based 
on the value of production, Montana ranked 
fourth in copper production compared with 
the other 16 producing States. Montana 
mines supplied about 6% of the new copper 
production in the United States in 1977. 

The Anaconda Company announced clo- 
sure of its Arbiter plant at Anaconda and 
its precipitation and leach operations in 
Butte. The main reason for closure can be 
attributed to poor market conditions. 
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Table 4.—Montana: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, in Silver Bow County 


Material sold j 
‘ Gold Silver 
Mines or treated 
Year (troy (thousand 
producing N ounces) troy ounces) 
| (Ne er Od ee ⁰˙ A ER ONERE 12 19,055 24,341 4,070 
J! wae ee to 8 ,188 ,609 8,259 
1975 ose 8 6 19,290 18,528 2,162 
JJ! eS 2 16,803 19,845 2,937 
õõĩõĩê?1 !!!!!! y y oe 1 15,492 21,181 3,081 
hö ³ðVAwꝛ unie nae 1517,150 2,616,658 673,788 
Copper Lead Zinc Total val 

(short (short (short vanie 

tons) tons) tons) (thousands) 
OTS (ee ne 8 132,282 ous m $170,208 
//ö0öõĩ51 ˙ q. x NECS NOR 131,062 ee S : 
7ô.ob! 8 87,927 12 4 124,647 
I1küöÜ§Ü.;ö; 8 90,909 3 141,810 
ö ĩàA000000T0T00T0T0TCT0TGT 85,917 MM m 132,163 
1882-1977 14 et ----------------—— 9,262,911 415,442 2,406,823 5,355,620 


1Complete data not available for 1882-1904. 


Table 5.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1977, by class of ore or other source material 


Number Material Cold Silver Copper Lead Zinc 
Source of 5 treated (troy (troy (short (short (short 
mines! (short tons) ounces) ounces) tons) tons) tons) 
Lode ore: 
Gold nsnm 10 3,658 314 1,518 (3) 5 2 
Gold-silver |... 4 3,059 223 20,098 15 69 52 
Silver o x 8 11 61,178 622 264,052 229 17 23 
Total! 3. Ee 25 67,895 1,159 285,668 245 91 77 
Copper- ---------------- 1 15,475,605 21,181 3,081,451 74,565 =e RON 
Led 5. noel 3 2,012 8 323 ae 15 m 
ff! o˙»¹w cum 4 15,477,617 21,189 3,081,774 74,565 15 1 
Other lode material: 
Copper precipitates |... 2 16,771 sachs — 11,393 SDN zu 
Total lode material 29 15,562,283 22,348 3, 367,442 86,203 106 79 
Detail may not add to total shown because some mines produce more than one class of material. 
Less than 1/2 unit. 
Data may not add to totals shown because of independent rounding. 
Table 6.—Montana: Mine production (recoverahle) of gold, silver, copper, lead, and 
zinc in 1977, by county 
Material i 
os Mines producing sold or, Gold Silver 
unty — treated 
Lode Placer (short 1 Value STOP Value 
tons) 
1975, todpall 61 2 19,380,426 17,259 $2,787,153 2,616,626 $11,565,486 
1976, total 50 2 16,884,241 24,075 3,017,077 3,278,629 14,262,039 
1977: 
Broadwater _ _ __ 3 T 102 21 3,115 414 1,913 
Granite 5 = 57,182 412 61,103 230,119 1,063,149 
Jefferson 4 en 3,281 254 37,670 20,061 92,681 


See footnotes at end of table. 
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Table 6.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1977, by county —Continued 


Material 


Comm Mines producing hase Gold Silver 
m Lode Placer (short Bac A Value Ros Value 
tons) 
1971 —Continued 
5 2 es 2,010 28 $4,153 502 $2,319 
pet and Clark _ 2 77 12 1,780 300 1,386 
Madison 6 zum 4,445 401 59,472 9,433 43,581 
Powell _______ 2 82 12 1,779 60 277 
Silver BoW. 1 —— 15, 492,299 21,181 3,141, 354 3,081,451 14,286,304 
Undistributed? _ _ 4 "M 2, 27 4,004 25,102 115,972 
Total 29 _. 15, 562,288 22, 348 3,314,430 3,367,442 15,557,582 
Copper Lead Zinc 
Total value 
pons Value aont Value pic Value 
1975, total. |. 87,959 $112,939,745 205 $88,328 110 $86,190 $121,466,902 
976, totall 91,111 126,826,789 92 42,699 64 47,018 144, 195, 622 
1977: 
Broadwater______ (3) 91 2 1,012 (3) 163 6 
Granite 228 304, 362 3 2,032 1 437 1,431,088 
oe 5 15 20,241 69 42, 290 52 35,473 355 
„5 ies ae 2 1,491 1 488 8,451 
Lewis and Clark a ses 2 927 1 962 5,055 
Madison 42 55,830 7 4,282 6 4,005 167,170 
Powell... = A (3) 160 E = 2,21 
Silver BoW 85,917 114,784,860 AM ELE " en 132,162,518 
Undistributed?  . l 1,761 21 12,831 18 12,487 147,061 
Totaal 86, 203 115,167,145 106 65,031 79 54,015 184,158,208 
Does not include gravel washed. 


2Beaverhead, Fergus, Judith Basin, and Lincoln Counties combined to avoid disclosing company proprietary data. 


Less than 1/2 unit. 


Table 7.—Montana: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc in 1977, by type of material processed 
and method of recovery 


Type of material Gold Silver Copper Lead Zinc 

processed and method (troy (troy (short (short (short 

of recovery ounces) ounces) tons) tons) tons) 
Am f eic 9 7 t Em in 
Smelting of concentrates from ore 21,710 3,090,673 74,565 14 8 
Total occorre e Lie iie 21,719 3,090,680 14,565 14 8 

Direct smelting of — 

ETE ĩð i ĩ KJ 88 629 276, 762 245 92 76 
Precipitates _------------------- pes ee 11,393 ZR ec 
7. Seat ang ee 629 276,762 11,638 92 76 
Total lode -——----------------—- 22,348 3,367,442 86,203 106 79 


Gold.—Gold was produced principally as 
a byproduct of copper refining, approxi- 
mately 95% of the gold mined in the State 
was associated with the ores from the 
Berkeley pit operations of Anaconda. Mine 
production of gold decreased to 22,348 troy 
ounces, 7% below that of 1976. However, 
the value of production increased 10%. A 
total of 24 mines in 10 counties produced 
gold in 1977 compared with 34 mines in 9 
counties in 1976. 


Based on value of production, Montana 
ranks seventh in the production of gold 
when compared with the other 13 producing 
States. This ranking is the same as for 1976. 
Approximately 2% of the gold produced in 
the United States came from Montana 
mines. l 

Construction of a 200-ton-per-day reduc- 
tion plant to process silver-gold ores near 
Philipsburg was behind schedule. The plant 
was to go on-stream in early December. 
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However, inclement weather resulted in a 
slowdown. The plant employing a carbon 
leach process is expected to be completed in 
early 1978. Future plans call for a ball mill 
and flotation operation. 

A gold heap-leach test in the Little Rock- 
ies near Zortman has not progressed as 
anticipated by the operating company. The 
necessity to lime wash the 30,000 ton heap 
to bring the pH to an acceptable level has 
been time consuming. Subsequently, sub- 
zero temperatures invaded the region and 
the operation has been curtailed. 

Iron.—The R & S Iron Co. produced 
direct shipping ore for the manufacture of 
cement. The quantity and value of output 
both increased compared with 1976. 

Silver.—The principal source of silver, 
approximately 91% of the State total, was 
byproduct output from Anaconda’s Berke- 
ley pit in Silver Bow County. Production of 
silver outside the Butte area decreased 
about 16% compared with that of 1976. In 
1977, the production of silver was from 29 
mines in 12 counties compared with produc- 
tion from 47 mines in 15 counties in 1976. 

Montana ranked fourth in production of 
silver based on the value compared with the 
other 18 producing States. About 9% of the 
mine-silver production in the United States 
during 1977 was contributed by Montana 
mines. 


NONMETALS 


The value of nonmetals produced during 
1977 increased about 20% compared with 
the value of production during 1976 and 
represented 11% of the total value of pro- 
duction during 1977. In 1977, the value of 
production for barite, cement, fluorspar, 
lime, stone, and sand and gravel was great- 
er than value of production for 1976. The 
value of products from plants processing 
nonmetallic minerals was in excess of $53 
million. 

Clays.—Output of clay and shales in 1977 
came from 12 mines in 8 counties, the same 
as in 1976. The material produced was used 
for animal feed, face brick, drilling muds, 
fertilizers, foundry sand, glazing, common 
brick, paper filler, portland cement, insula- 
tion, waterproofing and sealing, iron pel- 
lets, concrete blocks, and pottery. There 
were 10 individuals and/or companies pro- 
ducing clays in Montana. The size of oper- 
ations ranged from about 16 to about 75,000 
tons per year. Based on value, approximate- 
ly 97% of the production was bentonite. 
Output from all mines increased 17% com- 
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pared with that of 1976. 

Cement.—Sales of portland cement in- 
creased about 4% compared with 1976, and 
the value of the commodity rose 19%. Ma- 
sonry cement volume of sales remained 
about the same; however, the value of sales 
increased 24%. Two plants, one at Trident, 
and the other at Montana City, operated in 
1977. 

Fluorspar.—Production of  fluorspar 
came from one mine. The product was 
mainly sold as a metallurgical-grade prod- 
uct. Mine production increased significantly 
with the value of production increasing over 
200%. 

Gypsum.—United States Gypsum Co. 
mined and produced gypsum in Fergus 
County. Crude gypsum production in- 
creased 2895 with the value of production 
increasing 31% compared with 1976 figures. 

Lime.—The Anaconda Company, Holly 
Sugar Corp., and Great Western Sugar Co. 
used lime for metallurgical purposes, sew- 
age treatment, and sugar refining. Produc- 
tion in 1977 was about the same as in 1976. 
However, the value of the commodity was 
29% greater than the value of the commodi- 
ty produced in 1976. 

Phosphate Rock.—Phosphate rock was 
produced in Powell County. Both the quan- 
tity produced and the value decreased dur- 
ing 1977. Compared with statistics for 1976, 
value decreased 18%, and quantity 15%. 

Sand and Gravel.—Sand and gravel pro- 
duced in 1977 was used for construction and 
industrial purposes. Based on value, about 
94% of the production was used for con- 
struction and 6% for industrial uses. Based 
on volume of material used for construction 
purposes, 27% was employed as concrete 
aggregate, about 2% for concrete products, 
about 995 for asphaltic concretes, about 
51% for roadbase and coverings, and about 
11% for fill and other uses. The value of 
construction sand and gravel utilized in 
1977 was 33% greater than the value of 
product in 1976. However, production in 
1977 was about 2% less than that in 1976. 

Stone.—Livingston Marble and Granite 
Co., Gardiner Travertine Co., and Frank 
Jaquette quarried dimension stone at 3 
quarries for rough blocks, cut building 
stone, rubble, rough construction stone, and 
sawed building stone. Output declined 32% 
to 2,994 tons valued at $113,600. Fourteen 
companies crushed stone at 73 quarries for 
cement, roadstone, lime, and other uses. 
Output increased 6% to 3.68 million tons 
valued at $7.92 million. Leading producers 
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were the State Highway Department, Ideal 
Basic Industries, Inc., and Kaiser Cement & 
Gypsum Corp. 

Sulfur.—Sulfur was recovered as a by- 
product from petroleum facilities by two 
companies operating plants in Yellowstone 
County. The value and the quantity of 
sulfur declined for the second straight year. 

Talc.—Three companies operating five 
mines in Madison County produced approx- 
imately the same amount of talc in 1977 as 
in 1976. The value of the product was also 
approximately equal to the value in 1976. 
Talc produced in Montana was used in the 
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manufacture of paper, paint, refractories, 
toilet preparations, rice polishing, ae 
roofing materials, and insecticides. 
Vermiculite—W. R. Grace & Co. pro- 
duced vermiculite from its mine in Lincoln 
County, primarily for further treatment 
and sales outside of Montana. Production 
increased about 16% compared with 1976 
production with the value increasing about 
30%. 7 


1State Liaison Officer, Bureau of Mines, Helena, Mont. 
2Staff Field Agent, Montana Bureau of Mines and 
Geology. 


Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Aluminum: Anaconda Aluminum Co Columbia Falls, MT 59912 Plant Flathead. 
Antimony: U.S. Antimony Cord Box 643 Mine and plant Sanders. 

Thompson Falls, MT 59873 ö 
Barite: Montana Barite . Box 3296 nud ELE EE t Missoula. 
Missoula, MT 59801 
Cement: 
Ideal Cement Co))... 821 17th St. Plant 2e Gallatin. 
Denver, CO 80202 
Kaiser Cement and Gypsum Corp.“ 300 Lakeside Dr. P Jefferson. 
Oakland, CA 94604 
Clays: 
American Colloid Co ... -------— 5100 Suffield Ct. Pit Carbon. 
Skokie, IL 60067 
Hallett Minerals Co |... Box 491 Plant and pit Treasure. 
Forsyth, MT 59327 
International Minerals and * Old Orchard Rd. Pith 1232522: Carter. 
Chemical PO Skokie, IL 60076 
NL Industries, Inne Box 1675 PAG Set oer Es Do. 
Houston, TX 77001 
Coal: 
Decker Coal too Box 12 Strip mine Big Horn. 
Decker, MT 59025 
Knife River Coal Co 0o Box 37 r os i ee 8 Richland. 
Savage, MT 59262 
Peabody Coal o Big Sky Mine o E EAE AE Rosebud. 
Colstrip, MT 59232 
Western Energy CoOOOoo 40 East Broadway EPEE (+ RET PERSONS E EE Do. 
9 Butte, MT 59701 
Westmoreland Resources 823 West 3d % d ots Big Horn. 
Hardin, MT 59034 
Copper: The Anaconda Com pany ae Anaconda, MT 59711 Smelter, mine and plant Silver Bow. 
Fluorspar: Roberts Mining Co Box 356 Mine and plant Ravalli. 
Darby, Mt 59829 
Gypsum: United States Gypsum Co 101 South Wacker Dr. Underground mine and Fergus. 
Chicago, IL 60606 plant 
Iron ore: R & S Iron Co- -------—- Radersburg, MT 59644_ _ _ Mine Meagher. 
Petroleum: 
Big West Oil Co. of Montana Kevin, MT 59644 Refine Toole. 
Continental Oil Oo 1 MT 5910! PCC Yellowstone. 
Exxon Corp ..————— ccu OO oco enn EE, pe P Do. 
Parmer s Union Central Exchange, Lauree, M 59044 ͤͤͤ K Do. 
Phillips Petroleum CO0o Great Falls, MT 59401 _ _ _ Si Er oh ce potiiis Cascade. 
Tesora Petroleum Co- -------- 8700 Tesora Dr. WEM n MESES Roosevelt. 
San Antonio, TX 78217 
Westco Refining Co Box 318 r es Glacier. 
Cut Bank, MT 59427 
Phosphate rock: 
Cominco American, Ine — ~~ _ - Garrison, MT 59731 Mine S o on Powell. 
Stauffer Chemical Co. 229 Park Ave. Plant 5. Ä naa Silver Bow. 


New York, NY 10017 


See footnotes at end of table. 
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Table 8.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Sand and grave 
Gallatin Send & Gravel Co Box 248 Pitot ^A Gallatin. 
Bozeman, MT 59715 
McElroy & Wilkin ine Box 35 Pits ee Flathead. 
Kalispell, MT 59901 
Midland Materials Co . Bo C77 Yellowstone. 
wp MT 59103 
Barry OLeary COo Box 1102 Pit. onem Em Do 
3 15 Mr 59103 
M. S. Ready Minn Box 1501 F ³˙W¹³³ suras Missoula. 
n MUN, MT 59801 
Silver: Black Pine Mining Co Box 610 Mine and plant Granite. 
Philip burg, MT 59858 
Stone: Big Horn Calcium Co ...... Quarry - - ---------- Carbon and 
Peang , WY 82423 Granite. 
* Montana Sulphur Co Billings, MT 59101 _____ Plant Yellowstone. 
Cyprus Industrial Minerals Co- 555 South Flower St. Open pit and plant Madison. 
Los les, CA 90017 
Pfizer Co., Inc 2... Box 1147 c Sar Se Do. 
Dillon, MT 59725 
Vermiculite, crude: W. R. Grace & Co 62 Whittemore Ave Plant uu Lincoln. 


1 Also clays and stone. 
aano alum aluminum, gold, lime, silver, and stone. 


Digitized by Google 


The Mineral Industry of 
Nebraska 


This chapter has been prepared under a memorandum of understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Conservation and Survey 
Division of the University of Nebraska, Nebraska Geological Survey, for collecting 


information on all minerals except fuels. 


By Robert B. McDougal! and Raymond R. Burchett? 


Nebraska's mineral production was val- 
ued at a record high $144.0 million in 1977, 
an increase of $20.7 million or 16.8% com- 
pared with the production value of 1976. 
Petroleum and natural gas comprised 45% 
of the mineral production value in 1977, 
compared with 46% the previous year. Sand 
and gravel and stone contributed 30% of the 
State's total value compared with 26% in 
1976. Cement, clays, gem stones, lime, and 
natural gas liquids accounted for the re- 
maining 25% of Nebraska's mineral produc- 
tion value in 1977. 


One new sandstone quarry opened in 
1977, but 5 limestone quarries were closed, 
and there were 11 fewer sand, gravel, and 
silt pits. During 1977, there were active in 
Nebraska 37 limestone quarries, 585 sand, 
gravel, and silt pits, 8 clay or shale pits, 21 
sandstone pits, and 1 peat pit. These 652 
mining operations disturbed 1,372 acres, 
and 493 acres were restored during the 
year. Nebraska's mining operations during 
the past 50 years were inventoried in the 
report.? 


Table 1.—Mineral production in Nebraska’ 


1976 1977 
Mineral Quantity erus de) Quantity bist 
UCET CD TT PRES Oe thousand short tons 149 $345 161 $368 
Gem stones NA 11 NA 11 
Natural gas million cubic feet 2,511 1,288 2,189 1,818 
Petroleum (crude) _ .. . - thousand 42-gallon barrels. _ 6,182 55,551 5,968 62,425 
Sand and gravel? ________ thousand short tons 14,230 21,483 16,848 30,566 
Stone une tue 88 do... 4,101 11,054 4,128 12,974 
Combined value of cement (masonry and portland), 
lime, natural gas liquids, and sand and gravel 
(industria... „ XX 33,633 XX 85,867 
Hö; aaa XX 123, 365 XX 144,029 
Total 1967 constant dollar XX 44,350 XX P71,093 
PPreliminary. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes industrial sand and gravel; value included with “Combined value” figure. 
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Table 2.—Value of mineral production in Nebraska, by county"? 


County 1976 
Adams W 
Antelobde _ __-- $118 
Banner 6,987 
Boone 
Box Butt F 
Brown ......-- 6 W 
Buffalo 148 
Butleerrr 457 
Cass __________ 

Cedar _______________ 189 
es FFC 48 
8 CCC 14,543 
Colla JC eg 5 
Custer 225 
Dawes .. SS ---- 
Daẽw-woůn 942 
Deel .. A ce 40 
Di kon E. 
o donasse wv 
%% NES ne er ene ee W 
Fillmore W 
Franklin nns 197 
Frontier W 
Furnas... ass aa 
GardeNnNns¶nsnnnn W 
Garfield... _____ 24 
Grant! 8 
Gresle) d W 
HEA!!! 8 769 
Hamilton 242 
Harlan w 
Hitchcock W 
f. ooo eee 522 
Hooker __.___________ W 
Howard W 
Jefferson LLL ccc W 
Kearney 44 
Keith cos Se 205 
Kimball! 11.421 
MOON ĩ]¾“ 2 gees 183 
Lancaster. 483 
Lincoln [nnn W 
Loup. ~~~ _____ W 
Madison J 759 
Merr ick 287 
Morrilill 8,941 
Nane 166 
Nem aaa W 
Nuck oll W 
G %%§ö;—W⁶ UR RN ias 
Pawnee ______________ W 
Perkins W 
p W 
Pierre 142 
Platt 2 ͤ ↄ ↄ⁵ 957 
Polk a K W 
Red Willow _..._.._____ W 
CCC W 
HORE o uini c 6 
Saline * 
Saunders W 
Scotts Bluff... _ 8,124 
Seward ______________ 56 
Sheridan W 
VT 222 
Thomass 121 
Walley — n5 los W 


See footnotes at end of table. 


(Thousands) 
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or 
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— 
Roe 


2 SBB 


DEUS 
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SSS. 
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Minerals uced in 1977 
in ae value 


Sand and gravel. 
Do. 


Sand and gravel. 


999 


Cement, stone, sand and gravel, clays. 
and gravel. 


S oN 


Sand and gravel. 
De gra 


Sand and gravel, stone. 
Sand and gravel. 
Sand and gravel, clays. 
ius afa gravel. 


Do. 
Do. 


Do. 
Sand and gravel, stone. 
Sand aad gravel. 


Sand and gravel. 
Do. ES 
Do. 

Sand and gravel. 
Do. xs 
Do. 


Do. 
Sand and gravel. 
Sand and gravel, clays. 
Sand and gravel. 

Do. 

Do. 

Do 


Stone, sand and vel, cla 
Sene and Sat d 


Do. 


Do. 
Sand and gravel, lime. 
Sand and gravel. 
Stone, sand and gravel. 
Cement, sand and gravel, stone. 
one 


Sand and gravel. 
Do. is 


Do. 

Do. 

Do. 
Stone, sand and gravel. 
isi and gravel. 
Stone, sand and gravel, clays. 
Sand and gravel, stone. 

and gravel, lime. 
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Table 2.—Value of mineral production in Nebraska, by county’? —Continued 
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(Thousands) 
County 1976 1977 R 

Washington W W _ Stone. 
Websterrr 148 320 Sand and gravel. 
York 2 n eL 101 W Do. 
Undistributed ____ 13,120 124,843 

Total 123, 365 144.029 

NA Not available. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


1The following counties are not listed because no production was reported: Arthur, Blaine, Dakota, Gosper, Johnson, 


eeler. 


Keya Paha, Logan, McPherson, Sherman, Sioux, Thurston, Wayne, and 


eee of petroleum and natural gas are based on the average price per barrel and cubic foot, respectively, for the 
Includes gem stones, sand and gravel, natural gas, natural gas liquids, and petroleum that cannot be assigned to 


specific counties and values indicated by sym 
*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Nebraska business activity 


1976 
Employment and labor force, annual average: 
otal civilian labor force — — - —- - - -----------------—- thousands 718.0 
Unemploymen!mtttiuũll 222222222 22222222 do— 24.0 
Employment (nonagricultural): à i? 
Mining %%%. PEINT 8 8 : 
Man ee oe fas! do. ..- 87.9 
Contract construction —-—--—-—--—--------------------—- do. _ 30.0 
Transportation and public utilities do... 40.6 
Wholesale and PROS es i ce do... 150.9 
Finance, insurance, real estate do. ___ 35.7 
OE VCO o MMM ca Soc 8 doc 101.0 
Governmenttn!enkrkkt ccc 124.8 
Total nonagricultural employment ~ - - -------------—- do... 572.1 
Personal income: 
OO ci at gee 8 millions 486 
i25 ; ͥ ĩͥÄV' c eee eee eee 112 
Construction activity: 
Number of private and public residential units authorized ..----------- 10,528 
Value of nonresidential construction . ccc cs millions $108.1 
Value of State road contract awardsqÿꝭ:n do. 69.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,047 
Mineral production value: 
Total crude mineral value millions 3123.4 
Value per capita, resident population $79 
Value per square mile ~- --—------------- -mm $1,597 


Sources: U.S. Do 
Federal Bureau of Mines. 
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Figure 1.—Value of petroleum and total value of mineral production in Nebraska. 
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Legislation and Government Pro- 
grams.—The Nebraska Geological Survey 
was engaged in geologic and other investi- 
gations concerning the State’s mineral po- 
tential, mineral-related industrial develop- 
ment, and the relationship between mineral 
development and other land uses. The Con- 
servation and Survey Division continued its 
long-range field mapping of quadrangle 
maps showing consolidated bedrock, bed- 
rock exposures, and the thickness of uncon- 
solidated mantlerock through the use of a 
combination of patterns and colors at a 
scale of 1:250,000, or approximately one- 
quarter inch to the mile. Field mapping was 
in progress for the Sioux City, McCook, 
North Platte, and Scotts Bluff quadrangles. 
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A test drilling program conducted jointly 
by the Conservation and Survey Division 
and the U.S. Geological Survey for ground- 
water studies in western Nebraska created 
interest by private industry in uranium 
exploration. A detailed study of ground 
magnetics and gravity in eastern Nebraska 
was utilized to study not only structural 
relationships but also the potential occur- 
rence of metallic minerals. A continuing 
soil mapping program, in cooperation with 
the Soil Conservation Service, U.S. Depart- 
ment of Agriculture, proved useful in pros- 
pecting for sand and gravel deposits. 

A report on coal in Nebraska was 
published.“ 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Cement manufacturing contri- 
buted significantly to Nebraska’s mineral 
production value in 1977. Output of port- 
land cement declined whereas masonry ce- 
ment production increased slightly com- 
pared with that of 1976. Despite a drop in 
the unit value of masonry cement, the 
overall value of cement rose nearly 5% as a 
result of an increase in the unit value of 
portland cement. Cement was produced by 
Ash Grove Cement Co. in Cass County and 
by Ideal Basic Industries, Inc., in Nuckolls 
County. Limestone, common clay and shale, 
and gypsum were the principal raw materi- 
als used to manufacture cement. Disposi- 
tion of cement, in descending order of use, 
was ready-mixed concrete, highway contrac- 
tors, concrete products manufacturers, 
building materials dealers, other contrac- 
tors, and miscellaneous users. Distribution 
of shipments was about two-thirds by truck 
and one-third by rail. 

Clays.—Four firms produced clay in 1977. 
Clay production increased 8% in tonnage 
and 7% in value over that of 1976. Ash 
Grove Cement Co. produced clay for cement 
manufacture near Louisville, Cass County. 
Endicott Clay Products Co. produced clay 
for face brick at Endicott, Jefferson County. 
Omaha Brick Works produced clay for com- 
mon and face brick near Ralston, Douglas 
County, and in Sarpy County. Yankee Hill 
Brick Manufacturing Co. produced clay for 
common and face brick near Lincoln, Lan- 
caster County. 


Fertilizer Materials.—Producers of am- 
monia, urea, and ammonium nitrate includ- 
ed Allied Chemical Co. at La Platte in Sarpy 
County; C. F. Industries, Inc., at Fremont in 
Dodge County; and Phillips Chemical Co. at 
Beatrice in Gage County. At Hastings in 
Adams County, Farmland Industries, Inc., 
produced ammonia. Cominco-American, 
Inc., produced ammonium nitrate at Bea- 
trice. 

Lime.—Great Western Sugar Co. pro- 
duced lime from limestone shipped from its 
quarry in Wyoming. Limekilns were located 
at Scottsbluff, Gering, and Mitchell in 
Scotts Bluff County, and at Bayard in 
Morrill County. Output and value of pro- 
duction, used mainly for sugar refining, 
increased over those of 1976. 

Perlite.—The perlite plant of the Zonolite 
Division, W. R. Grace & Co. near Omaha, 
Douglas County, was inactive in 1977. No 
future production at the plant is planned by 
the company. 

Sand and Gravel.—Nebraska produced 
about 18% more construction sand and 
gravel in 1977 than in 1976. Production was 
16.8 million tons valued at $30.6 million, 
compared with 14.2 million tons valued at 
$21.5 million in 1976. Average value of sand 
and gravel in 1977 was $1.81 per ton, 
compared with $1.51 in 1976. 

Sand and gravel was produced in 68 
counties by 198 companies and government 
organizations at 254 operations. Forty com- 
panies with individual output of more than 
100,000 tons accounted for 77% of the total 
sand and gravel production by quantity and 
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79% by value. Principal producers were 
Lyman-Richey Sand & Gravel Corp. with 
operations in Cass, Dodge, Douglas, Morrill, 
Platte, and Saunders Counties; Western 
Sand & Gravel Co. in Cass, Dodge, and 
Saunders Counties; Hartford Sand & Gravel 
Co. in Dodge and Douglas Counties; and 
Central Sand & Gravel Co. in Butler, Hall, 
Madison, and Platte Counties. Together, 
their 23 operations accounted for 28% of the 
State’s output by quantity and 30% by 
value. Douglas, Saunders, and Buffalo 
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Counties were the leading producing coun- 
ties. 

Of the total production sold or used in 
1977, commercial producers accounted for 
nearly 79% of the quantity and 78% of the 
value. Government and contractor oper- 
ations provided the remainder. The com- 
bined major uses, by quantity, were for 
roadbase and concrete aggregate (each 
29%), asphaltic concrete aggregate (20%), 
fill (15%), and other (7%). 


Table 4.—Nebraska: Construction sand and gravel sold or used by producers, by county! 
(Thousand short tons and thousand dollars) 


1976 1977 
Numbe Number 
County of Quantity Value of Quantity Value 
mines mines 
6E 1 W x DNI | TE 
Antelope_______________-~- 3 15 118 3 238 400 
Banner» 2 W 2 145 218 
e 2c. zc 1 W E PPM s 
Boyd 22... o ce ee 1 87 59 rs um NA 
Brown _______-___________ 3 e W W 3 W W 
Buffalo -.—— em mmm RS 8 120 748 9 1,011 1,722 
Burt. 1 37 9 1 W W 
BU!!! 888 4 247 457 4 898 556 
CONS ee Us es 4 863 1,421 4 778 1,884 
Cedars. oe es ee ee 3 109 189 3 231 412 
r et 4 81 48 4 114 178 
Chetry 2 ue uen eee 1 W 1 W W 
Cheyenne 5 W W 1 40 55 
7 8 3 W W 3 W W 
FFF ‘ 465 785 4 461 823 
Custer __________________ 4 188 225 4 146 265 
PCG eee 1 W W zt EN DH 
Dawsoõnn 5 710 942 5 649 1,125 
Ulf mm mn 2 W 40 2 WW 
, eee s 1 W W 1 W W 
P6ỹ7ti es te 5 297 553 5 517 1,165 
Douglas 8 1.729 3,085 6 1,908 8,811 
Dundyy 1 W W 2 153 267 
Fillmore .--------------—--—- 1 W W 1 W W 
Franklin 4 114 197 4 585 1,006 
Frontier 2 W 2 W W 
Furs 3 91 141 4 112 185 
Gag - o oor noise T 211 580 9 281 985 
Gardens 3 46 17 3 65 97 
Garfield 222255 ccce ccc 1 16 24 1 16 2A 
Grant =o 8 1 12 3 res MM EH 
Greeley... uuu weus 2 W W 2 W W 
1!!! —— M 12 676 769 15 893 1,429 
Hamilton 4 192 242 4 180 818 
J erem me 1 W 1 W W 
Hitchcock 2 15 24 2 W W 
HI a ay eo Ne 8 13 408 522 11 328 . 556 
, omncm 1 W W 1 5 8 
Howard- ll 3 W W 2 139 235 
Jefferson 4 W W 4 W W 
Kearney -.---------------- 1 47 44 1 47 84 
Keith- --------------- 4 231 205 3 102 170 
Kimballlllkk!l 4 4 1 4 4 5 
/ ů§«ö;‚RWA ee ees 6 93 133 6 137 221 
Lancaster 1 W W 1 W W 
Lincolnsn:2ßꝛ:zꝛ: 10 803 736 9 479 725 
/ cA eim 2 W W 2 6 9 
r 7 526 759 7 688 1,218 
Merrick kk 7 232 287 8 218 452 
Morrill |... 22-2 ----- 6 187 6 228 423 
r ean 4 114 166 4 236 408 
Nemaaa ae 2 n m 1 6 21 
Nuckollss ~~ ___ 3 92 217 3 214 820 
Perkins 2 W W "io "3 nd 


See footnotes at end of table. 
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Table 4.—Nebraska: Construction sand and gravel sold or used by producers, by county! 


—Continued 
(Thousand short tons and thousand dollars) 
1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
mines mines 
Phel fs 2 W W 2 39 
PRIOR. ee 3 77 142 3 249 
Platte- n ee 6 492 957 7 640 1.212 
Polk —— onis oos a 8 W W 8 W W 
Red Willow _______________ 7 112 224 5 127 170 
Ri ee ee 2 W W 3 36 54 
ROCK 2.2 -G w 1 4 6 1 4 6 
Air.. 88 3 W W 3 69 165 
%%% 88 2 W W 2 W W 
Saunders... LL LLL 22-2 5 1,141 2,164 5 1,222 2,218 
Scotts Bluff. 7 735 9 654 1,086 
Sheridan 3 59 102 3 125 280 
Stanton. ________________ _ 2 W W 2 250 438 
Thayer ------------------ 5 130 222 4 213 510 
Thomai —— 2 5 eure 1 82 121 1 W W 
Il AAA 2 W 3 22 83 
Websterrr Lc 222-2 5 91 148 6 197 820 
e adna 1 W 101 1 W W 
Undistribu tel! i 1,764 2,317 coe 1,197 2,296 
Total? _...__-.________ 259 14,230 21,488 254 16,848 80,566 
W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Excludes industrial sand and gravel. 
*Data may not add to totals shown because of independent rounding. 
Table 5.—Nebraska: Construction sand and gravel! sold or used by producers 
(Thousand short tons and thousand dollars) 
1976 1977 
Quantity Value Quantity Value 
Sand du ee LL E LL 5,093 6,445 6,043 10,842 
Gravel ũ d A nce 9,136 15,038 10, 805 19,724 
V0 eo ee eke 214,230 21,488 16,848 30,566 


‘Includes both unprocessed and processed sand and gravel. 
*Data do not add to total shown because of independent rounding. 


Table 6.—Nebraska: Construction sand and gravel' sold or used, by major use category 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Concrete aggregate 5,131 8,420 4,804 9,445 
Concrete products _— ---------------- 1,414 2,321 984 2,282 
Asphaltic concrete aggregate 1,779 2,935 8,831 6,459 
Roadbase and covering 3,798 5,523 4,955 8,975 
F1öÜ; ůĩ˖;⁊ é E A E 1,886 2,076 2,606 8,123 
Oth 323 ee ee a 167 


„ ote oS ELE 14,230 21,483 16,848 80,566 


1Includes both unprocessed and processed sand and gravel. 
Pata may not add to totals shown because of independent rounding. 


Stone.—Limestone was the only stone value than in 1976. Unit value increased 
produced in Nebraska; crushed and broken from $2.70 per ton in 1976 to $3.14 per ton 
stone was produced at 26 quarries by 16 in 1977. Leading stone producers were Hop- 
companies in 13 counties. Output was about per Brothers Quarries, Ash Grove Cement 
the same in quantity and 17% higher in Co., and Kerford Limestone Co. 
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Table 7.—Nebraska: Crushed limestone sold or used by producers, by use 
| (Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Concrete aggregatte 1,244 3,548 W W 
Cement manufacture 1,067 W W W 
Surface treatment aggregate 480 1,840 W W 
Road stone „ 323 069 W W 
Agricultural limestone — -—----------—-- 259 636 196 509 
Dense-graded roadbase stone 174 401 W W 
Riprap and jetty stone 214 803 68 195 
Asphalt filler. - —- -- -- -----------—— W W W W 
UX SONG — e co es "ew PME W W 
Other uses 340 3,258 3,864 12,270 
rr. te es 4,101 211,054 4,128 12,974 


W Withheld to avoid disclosing company proprietary data; included with “Other uses l 
Includes stone used in bituminous aggregate, mineral food, waste material, ee ballast, filter stone, and uses 


indicated by symbol W. 


Mata do not add to total shown because of independent rounding. 


Vermiculite.—Construction Products 
Div., W. R. Grace and Co., produced exfoli- 
ated vermiculite at its plant near Omaha, 
Douglas County. The crude vermiculite was 
imported from the firm's mine in Montana. 
Major uses for the expanded product were 
insulation, concrete aggregate, and fire- 
proofing. 


METALS 


The Omaha refinery of ASARCO, Inc., 
processed lead bullion received from smel- 
ters throughout the United States. Antimo- 
ny, bismuth oxide, doré containing silver 
and gold, copper, and zinc were recovered. 
In 1977, the Omaha refinery produced 
110,000 tons of refined lead, which is less 
than usual owing to the nationwide copper 
strike. 


MINERAL FUELS 


The Nebraska Oil and Gas Conservation 
Commission issued 507 permits to drill for 
oil and gas in 1977. Of these permits, 267 
were for exploration in 22 counties, princi- 
pally in Cheyenne (47), Kimball (42), and 
Banner (41); 237 were for development in 11 
counties, mostly in Hitchcock (65) Chey- 
enne (48), and Kimball (43); and 3 were 
water disposal wells in Deuel County (2) and 
Kimball County. At yearend 1977, there 
were 1,400 active oil and gas wells in Ne- 
braska and 393 capped wells. Of the total 
active oil wells, 1,230 were in Red Willow, 
Kimball, Cheyenne, Banner, and Hitchcock 


Counties. 

Natural gas production totaled 2,789 mil- 
lion cubic feet valued at $1.8 million in 
1977, compared with 2,511 million cubic feet 
valued at $1.3 million a year earlier. Aver- 
age wellhead value rose from 51.3 cents per 
thousand cubic feet to 65.2 cents per thou- 
sand in 1977. According to the Oil and Gas 
Conservation Commission, 2,793 million cu- 
bic feet was produced in Nebraska in 1977, 
of which 2,178 million cubic feet was casing- 
head gas produced in seven counties, main- 
ly Cheyenne (79%) and Kimball (12%) 
Counties, and the remainder dry gas pro- 
duced principally from Cheyenne (86%) and 
Kimball (12%) Counties. 

Almost 6 million barrels of crude petrole- 
um valued at $62.4 million was produced 
from 1,382 oil wells located in 15 counties in 
1977, compared with 6.2 million barrels 
valued at $55.6 million produced from 1,291 
oil wells in 14 counties the previous year. 
The number of capped oil wells dropped 
from 390 in 1976 to 383 in 1977. Average 
unit value per barrel rose from $8.99 in 1976 
to $10.46. Nebraska’s largest petroleum- 
producing field, Sleepy Hollow in Red Wil- 
low County, produced 15.7% of the total. 


State Liaison Officer, Bureau of Mines, Topeka, Kans. 

Research geologist, Nebraska Geological Survey, 
Lincoln, Nebr. 

Burchett, R. R., and D. A. Eversoll. Nebraska Mineral 
Operations Review, 1977. Nebr. Geol. Survey Open File 
Rept., 1978, 12 pp. 

Burchett, R. R. Coal Resources in Nebraska. Univ. 
Nebr. Conservation and Survey Div., Nebr. Geol. Survey 
Res. Rept. 7, 1977, 198 pp. 
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Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ash Grove Cement Co“. 1000 Tenmain Center Plant Cass. 
Kansas City, MO 64105 
Ideal Basic Industries, Inc..“. 420 Ideal Cement Bldg. e Nuckolls. 
Denver, CO 80202 
dicott Clay Products Co Box 17 Open pit and plant Jefferson. 
Fairbury, NE 68352 
Yankee Hill Brick Manufacturing Co Route 1 e Lancaster 
incoln, NE 68502 
Lime: 
Great Western Sugar C0o Box 5038 Plants Morrill and 
Denver, CO 80217 Scotts Bluff. 
Sand and gravel: 
Behrens Construction COo — Box 188 Pits and plants Gage and Saline. 
Beatrice, NE 68310 
Central Sand & Gravel co Box 626 ü %o Butler, Hall, 
Columbus, NE 68601 ison, 
Elkhorn Construction CIO0o _ x 168 ERE, > e re Madison. 
Norfolk, NE 68701 . 
Hartford Sand & Gravel Co Box Z Dreding and pits Dodge and 
Valley, NE 68064 Douglas. 
Kirkpatrick Sand & Gravel Co Box 6 Pit and plant Dawson. 
Lexi n, NE 68850 
Luther & Maddox Gravel Co 3000 S. Blaine St. Pits and plants Hall. 
Lyman - Richey Sand & Gravel Co 2015 Coming sc d Do 
yman-Richey ravel Corp ing St. PERENE 2c 
Omaha, NE 68161 Morrill, Platte, 
Saunders 
Olson Sand & Gravel C00 Alma, NE 68920 _______ Pil. in. 
Overland Sand & Gravel Co Box 307 Pits and plants Hamilton, 
Stromsberg, NE 68666 Merrick, 
Nance, Polk. 
Sawyer Sand & Gravel o 207 South East Ave. Pit Buffalo and 
Hol , NE 68949 Phelpe. 
Western Sand & Gravel Co Box 802 Pits and plants Cass, Dodge, 
A Lincoln, NE 68501 Saunders 
tone: 
City Wide Rock & Excavation Co 8863 Mason St. Quarries and Sarpy. 
Omaha, NE 68105 plants 
Fort Calhoun Stone co 1255 South St. e ee Washington. 
H Brothers Quarri Bow 388 N d Cass, G 
opper ers 8 x PEE! |. penn ee i 
Weeping Water, NE 68463 Ne 
Nuckolls, Otoe, 
Pawnee, 
Ri n, 
Saunders 
Kerford Limestone co Box 434 Quarry and plant Cass. 
Weeping Water, NE 68463 
Vermiculite, exfoliated: 
W. R. Grace & co 62 Whittemore Ave. Plant: Douglas. 


Cambridge, MA 02140 


1 Also clays and stone. 
2 Also stone. 
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By Paul V. Fillo! and Susan G. Dietrich? 


The value of output from Nevada’s miner- 
al industry rose to a record $270.8 million in 
1977. Of the 26 mineral commodities pro- 
duced, 9 were metals, and 16 were nonme- 
tals, and petroleum was the sole fuel com- 
modity. 

The production value of the State’s 
metals—considered as a group—increased 
18% over the previous year's value, nonme- 
tals increased 8% in value, and the value of 
petroleum increased 374%. Copper produc- 
tion value, which accounted for 34% of the 
State's total mineral production value, in- 
creased 11% over 1976 production. Gold, 
lead, molybdenum, and tungsten showed 
substantial increases in production. There 
was increased production of all metals from 
1976 to 1977, except for silver; silver produc- 
tion decreased 6%. In the nonmetals group, 
production of fluorspar, stone, cement, and 
lime showed declines from 1976 levels, but 
for each of the State's other nonmetals, 
pe production increased from 1976 to 
1977. 

Consumption, Trade, and Markets.— 
Except for construction materials, all of 
Nevada’s requirements for mineral fuels 
and metals—and most of its nonmetal 
needs—were supplied by out-of-State pro- 
cessors. 

Most of the State’s lime output was sold 
to consumers in California, although some 
was used in Nevada. All of the fluorspar, a 
third of the barite production, and some of 
the gypsum and limestone produced were 
shipped out of State in crude form. Most of 


Nevada’s petroleum production was con- 
signed to refineries in Utah and California. 
Nevada producers of tungsten concentrates 
shipped most of their output to Union 
Carbide Corp. s ammonium paratungstate 
plant at Pine Creek near Bishop, Calif. 
Tungsten carbide was produced in Nevada 
in substantial quantities by Kennametal, 
Inc., near Fallon, using a unique thermit 
process that produces macrocrystalline 
tungsten carbide directly from tungsten 
concentrates. 

Trends and Developments.—A dispute 
continued between the Environmental Pro- 
tection Agency (EPA) and the Kennecott 
Copper Corp. over compliance with the 
Federal Clean Air Act of 1977. It is EPA’s 
position that Kennecott should comply with 
the Clean Air Act, but Kennecott, with 
support from the State, is seeking permis- 
sion to abide only under provisions of the 
Nevada Implementation Plan. At issue is 
the installation of costly pollution control 
equipment by Kennecott, as would be re- 
quired under the Clean Air Act. 

A district court injunction that blocked 
EPA’s efforts to bring Kennecott under 
compliance was overturned by the Ninth 
Circuit Court of Appeals. Then the U.S. 
House-Senate conference committee on the 
Clean Air Act unanimously approved the 
so-called “Ely Amendment,” allowing Ken- 
necott to continue operating for two 5-year 
periods without installation of the pollution 
control equipment required by the Clear 
Air Act. At yearend, the Nevada Environ- 
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mental Protection Services, which sides 
with Kennecott on this issue, was deadlock- 
ed with EPA over a decision by the State to 
place Kennecott in a special category for 
meeting Federal air quality regulations. 

The depressed copper market had a seri- 
ous effect on the State’s copper industry. 
The Anaconda Company’s Victoria mine in 
Elko County closed in September, idling 150 
workers. The company announced its Weed 
Heights operations in Lyon County would 
close in 1981, but later announced a mid- 
1978 date for closing because of continued 
low copper prices. In September, Kennecott 
Copper cut back two of its operations in 
White Pine County. Concentrator oper- 
ations at McGill and mining operations at 
Ruth were cut back, resulting in a layoff of 
employees and reduced production. 

Oil production from the Trap Springs 
field, adjacent to the Eagle Springs field, 
increased substantially since the field was 
discovered in October 1976. Producers at 
Trap Springs were faced with a marketing 
problem during the year due to a lack of 
refinery capacity in Salt Lake City, Utah 
and Bakersfield, Calif., where the oil is 
trucked. Nevada has only one small refin- 
ery; it is located near the Tonopah airport 
in Nye County. The possibility of con- 
structing a refinery near Ely in White 
County was discussed during the year, but 
little progress was made toward this project 
by the end of the year. 

New mining operations in Nevada conti- 
nued to expand, with several mining compa- 
nies conducting exploratory work. It was 
estimated that over $20 million was spent to 
evaluate deposits of gold, silver, lead, zinc, 
molybdenum, tungsten, and barite during 
the year, and exploratory drilling totaled 
more than one-half million feet. 

Freeport Exploration Co. and FMC Corp. 
engaged in a joint venture that involved 


MINERALS YEARBOOK, 1977 


extensive prospecting and drilling for gold 
in the Jerritt Canyon area of the Indepen- 
dence Mountains in Elko County. Their 
work was carried out on a newly-discovered 
gold deposit that could possibly develop into 
one of Nevada's largest gold operations. 

In March, the Smoky Valley Mining Co. 
started operations at its gold mine at Round 
Mountain in Nye County. Smoky Valley 
expects the gold output there to range from 
6,000 to 7,000 ounces per month, and is 
using a process known as heap leaching and 
activated carbon extraction. 

Scurry-Rainbow Oil Ltd. acquired the 
Gooseberry mine, a gold and silver property 
near Reno. After extensive underground 
exploration, a 350-ton-per-day mill and oth- 
er surface installations were constructed. 
The property was in full production for the 
last part of the year. 

Duval Corp. began construction in the fall 
of a $6 million solvent extraction-elec- 
trowinning plant at its Copper Basin site 
near Battle Mountain in Lander County. 
Duval expects to complete construction by 
the third quarter of 1978. 

Three new barite-processing facilities 
representing a capital investment of more 
than $7.7 million were dedicated in the 
spring by IMCO Services, a division of 
Halliburton Co. In June, Union Carbide 
dedicated a $31 million tungsten mining 
and milling facility at Tempiute in north- 
west Lincoln County, about 50 miles north- 
west of Alamo. The new facility, known as 
the Emerson tungsten mine and mill, is 
capable of producing 2 million pounds of 
tungsten ore concentrates per year and can 
process 1,000 tons of ore per day. Union 
Carbide estimates that reserves at the Em- 
erson mine will provide the new mill with 
enough tungsten ore to last for more than 
20 years. 


Table 1.—Mineral production in Nevada: 


1976 1977 
Minera — Quantity a 

Barite__——---------------——- thousand short tons 900 $18,379 1,158 $18,329 
QU QM do... T 174 10 158 
Copper (recoverable content of ores, etc.) short tons. _ 58,160 80,958 67,061 89,598 
Gonne ee Leu Lic NA 1,300 NA 1,000 
9318 5 content of ores, etc.)) troy ounces_ _ 287,962 36,087 824,008 48,058 

ence RCM 8 thousand or A 792 3,884 1,242 6,834 
Lead recoverable content of ores, etc.) ________ 582 269 743 456 
Mercury ee ³ A e ccs Té pound | hake 22,837 2,170 W W 


See footnotes at end of table. 
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Table 1.—Mineral production in Nevada' —Continued 


—! p EEE EM 
i ; Value : Value 
Mineral Quantity (thousands) Quantity (thousands) 
Petroleum (ecrude thousand 42-gallon barrels 143 W W W 
mice thousand short tons 388 763 656 1,154 
Sand and gravel_________________________ do- 9,671 20, 106 10,185 21,172 
Silver (recoverable content of ores, etc.) thousand troy ounces. _ 784 3,410 738 3,411 
Store thousand short tons 31.904 35.915 1,668 5,506 
Tungsten (W content _____________ thousand pounds 99 561 263 1,687 
Zinc (recoverable content of ores, etc.)) short tons 1,438 1,064 1,672 1,150 
Combined value of cement (portland), clays (common clay, 
fuller's earth, kaolin), diatomite, 8 8 iron ore, lime, 
lithium 5 magnesite, molybdenum, perlite, 
salt, talc and items indicated by symbol W_____________ XX 57,983 XX 12,342 
% ͥͥ ͥͥ0⁰0⁰AGT—Tſ—TFXHT—F—0—0—0K0—B—kw de Lt i Sell XX 233,683 XX 270,845 
Total 1967 constant dollars XX 84,009 XX P133,689 
P Preliminary. — NA Not available. W Withheld to avoid disclosing company proprietary data; included in 
“Combined value” figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes common clay, fuller's earth and kaolin; value included in Combined value" figure. 
Excludes dimension stone; value included in Combined value" figure. 
Table 2.—Value of mineral production in Nevada, by county 
(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Carson City —- --- -------- $393 $358 Pumice, sand and gravel, stone. 
Churchill 1.091 1460 Diatomite, sand and gravel, tungsten, salt, 
pumice, stone, silver, lead. 
Clete et 25,527 32,453 Sena 1 gravel, lime, gypsum, stone, clays, 
gold, silver. 
Douglas 586 W Sand and gravel, stone, tungsten, silver. 
I/ W 13,084 Gold, copper, barite, tungsten, silver, sand 
and gravel, lead, zinc. 
Esmeralda ____________ 12,441 12,556 Lithium, diatomite, sand and gravel, talc, 
clays, tungsten. 
Eurkkkkkeaaaa 25, 637 W Cold, iron ore, stone, silver, mercury, lead, 
zinc, copper. 
Humboldt____________~- 3,824 4,944 Mercury, stone, sand and gravel, clays. 
Landes. 41.255 32,700 rs led copper, gold, silver, sand and gravel, 
ead. 
Lincoln .........----- 3,988 5,478 Gold, zinc, tungsten, silver, lead, sand and 
gravel, perlite, clays, opper 
e 63,606 58,034 Copper, cement, stone, sand and gravel, gyp- 
sum. 
Mineral! 20 56 Sand and gravel, tungsten, stone. 
Nie 7,294 11.464 Gold, barite, magnesite, sand and gravel, 
clays, fluorspar, pumice, silver, tungsten. 
Pershing 5,471 13,711 Diatomite, gypsum, copper, iron ore, sand and 
gravel, t n, perlite, clays, stone. 
Store W 6,168 Diatomite, silver, gold, sand and gravel, pum- 
ice. 
Wash oe W W pane and gravel, pumice, clays, stone, tung- 
Sten. 
White fine W W Copper, gold, e silver, tungsten, 
sand and gravel. 
Undistributed! |... 42,549 78,981 
Total 233,683 270, 845 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

8 some sand and gravel that cannot be assigned to specific counties; and gem stones and values indicated by 
sym . 

Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Nevada business activity 


v Change 
1976 1917 (percent) 
Employment and labor force, annual average: 
otal civilian labor for ere thousands 306.0 321.0 +49 
Unemployment ..--------------------------- do- 27.0 0 14.8 
Employment (nonagricultural): 
Min 5 n EROR CEPS hs tae A ly Nh dani ree do____ 3.7 4.2 +13.5 
Manufacturing ------------------------—— do— 13.0 15.0 +15.4 
Contract constructioonn11!1!1ii!!tni : do- 14.8 19.4 4-31.1 
Transportation and public utilities „„ do... 17.6. 18.7. +6.2 
Wholesale and retail trade _________---------------- do— 56.5 61.0 +8.0 
ce, insurance, real estate. do— 11.4 12.7 +11.4 
(PS Sg er meen Rl a es ON ae SR do____ 116.0 127.2 +10.0 
Government ________________ 22 cL 222 c 22222222 do... 46.8 49.2 4-5.1 
Total nonagricultural employment᷑td do... 219.8 307.4 +9.9 
Personal income: 
11 . ff.. e LEE uta millions $4,410 $5,059 +14.7 
FFP «˙²ͥ oe ee ee eee es oes $7,198 $7,988 +11.0 
Construction activity: 
Number of private and public residential units authorized... 13,606 20,396 4-49.9 
Value of nonresidential construction millions. .. $140.7 $247.4 4-15.8 
Value of State road contract award do... $52.0 $56.0 4-14 
Shipments of portland and masonry cement to and within the State 
thousand short tons 359 511 ＋ 42.3 
Mineral production value: | 
Total crude mineral value . ek: millions $233.7 $270.8 +15.9 
Value per capita, resident population ~- ---------------------- $383 $428 +11.7 
ue per square millllilldẽk7d,) «„ $2,114 $2,450 +15.9 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Legislation and Government Pro- 
: grams.—The State of Nevada received $9.7 
million in revenues from the Federal gov- 
ernment in 1977 as its share of four Federal 
programs participated in by the State. 
About $4.5 million of the total represented 
the first in lieu of" tax payment from the 
Federal Government to Nevada, a payment 
for. federally owned land in the State. This 
payment was distributed to the 17 Nevada 
counties that have tax-free, federally owned 
land. The monies were divided in proportion 
to the amount of Federal land in each 
county. Another $2.9 million of the total 
Federal revenues received was the State’s 
share of mineral bonuses, royalties, and 
rentals paid under Section 35 of the Mineral 
Leasing Act of 1920. The Net Proceeds of 
Mine Tax, based on the gross yield of a mine 
less specified allowable deductions, brought 
the State $1.8 million for the year. The 
balance of the total, about $452,000, was 
Nevada's share of the bonus bid payments 
for geothermal lease sales in the State. 

Public hearings were held throughout the 
State by the Department of the Interior 
during the year on changes to the 1872 
Mining Law and the Bureau of Land Man- 
agement's proposed surface mining regula- 
tions. 

Sixty-five separate areas totaling 2.1 mil- 
lion acres were included in the U.S. Forest 


Service Roadless Area Review and Evalua- 
tion program in the State. Nevada's road- 
less areas were identified after the Forest 
Service conducted workshops in the State to 
gather public comments. 

The Bureau of Land Management con- 
ducted three geothermal lease sales in the 
State during 1977. The sales involved 
48,363.31 acres of land in four areas desig- 
nated as Known Geothermal Resource Ar- 
eas. These sales earned the agency $451,984. 

Representatives from the State's Tax 
Commission met with Nevada barite pro- 
ducers in June to discuss a special tax 
assessment to be levied on producers who 
fail to provide full information on costs and 
profits. After several more meetings, a poli- 
cy was established to use $18 as a base price 
per ton, with increases or decreases to be 
regulated by changes in the wholesale price 
index for nonmetallic minerals at the eno of 
every 6-month period. 

The 1977 Nevada Legislature created i an 
Oil, Gas and Mining Board to act as an 
advisory group to the State’s Director of 
Natural Resources. The board’s seven mem- 
bers were appointed by the Governor and 
include professionals in the mining indus- 
try and two members of the public. The 
legislature also created a 3-member Nevada 
Department of Energy and gave it the task 
of reducing the State’s energy consumption 
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by 6.7% by 1980. The new department is 
non-regulatory and serves mainly as an 
advisory group to the Nevada Public Ser- 
vice Commission. 

About 8,000 mining claims were regis- 
tered with the Bureau of Land Management 
during the year, as required by the Federal 
Land Policy and Management Act of 1976. 
These registered claims account for about 
15% of the estimated 50,000 to 60,000 claims 
in the State. 

Regulations governing the drilling of geo- 
thermal wells in Nevada were tentatively 
adopted in October by the state engineer. 
The regulations require State licensing of 
persons who drill exploratory holes. When 
drilling is completed, the regulations would 
require the wells to be sealed for safety 
purposes and to be free of contamination 
from any surface material. 

The U.S. Bureau of Mines Reno (Nevada) 
Metallurgy Research Center entered into a 
cooperative cost-sharing agreement during 
the year with four major lead producers, St. 
Joe Minerals Corp., AMAX Inc., ASARCO 
Inc., and COMINCO Inc., to make a feasibil- 
ity study on a process of ferric chloride 
leaching of galena concentrates and fused- 
salt electrolysis of lead chloride. The re- 
search center also continued work aimed at 
finding a better additive for agglomerating 
the finely-divided clayey material present 
in gold and silver ores. An additive is sought 
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Figure 1.— Value of copper and total value of mineral production in Nevada. 
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that would enhance the percolation flow 
rates of the cyanide leach solution. The use 
of portland cement instead of lime for 
agglomerating the slimes appears very 
promising. 

The Bureau of Mines Boulder City (Neva- 
da) Metallurgy Engineering Laboratory de- 
veloped a process that uses sulfur as a 
partial replacement for the asphalt binder 
in asphaltic concrete paving materials. The 
process was demonstrated by the successful 
placement of a 2,100-foot strip of sulfur- 
asphalt pavement on U.S. Highway 93 near 
Boulder City. Test results to date show that 
the sulfur-asphalt pavement performed 
equally as well or better than conventional 
asphalt pavements. Another project the 
Boulder City laboratory worked on was the 
evaluation of various processes for the pro- 
duction of alumina from nonbauxite domes- 
tic resources. Studies were conducted on a 
miniplant scale of 20 to 40 pounds of alumi- 
na production per hour. 

During the year, the Bureau of Mines 
awarded two contracts for research work to 
the University of Nevada System. One was 
a $25,165 contract granted to the Mackay 
School of Mines for research on the funda- 
mentals of chromite flotation. The other 
was a $19,000 contract awarded to the 
Desert Research Institute Water Resources 
Center for work on the environmental mo- 
nitoring of alumina miniplant effluents. 
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Figure 2.—Generalized map of selected mineral industries in Nevada. 
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REVIEW BY MINERAL COMMODITIES 


METALS 


Antimony.—No activity was reported 
from any Nevada antimony mine in 1977. 

Copper.—Cepper output increased 15% 
above that of 1976, making Nevada the 
Nation's fifth largest copper- producing 
State in 1977. Most of the output came from 
operations of The Anaconda Company in 
Lyon and Elko Counties, Kennecott Copper 
Corp. in White Pine County, Duval in Lan- 
der County, and Ranchers Exploration & 
Development Corp.’s Big Mike mine near 
Winnemucca. 


Gold.—Nevada was the Nation’s leading 
gold producer in 1977 with 29% of the total 
U.S. output. Gold output in the State in- 
creased 13% compared with that of 1976. 
Four lode gold mines, the Carlin Gold Min- 
ing Co., Smoky Valley Mining Co., Standard 
Slag Co. (the Atlanta mine), and the Idaho 
Mining Co., provided most of the total 
production. The remainder was produced as 
byproduct gold from copper ores. A total of 
22 mines were involved in gold production. 
Placer gold recovery was insignificant by 
comparison, with only one property in 
Clark County yielding a few ounces. 


Table 4.—Nevada: Mine production (recoverable) of gold, silver, copper, 


lead, and zinc, by county 
terial 
Mines producing eng pies Gold Silver 
any Lode Placer treated’ Value Troy Value 
(short tons) ounces ounces 
1975, total 32 2 21,712,404 332,814 $53,746,182 1, 608,735 $7,110,609 
1976, total!!! 40 1 13, 752,995 287,962 36, 087 398 783,892 8,409,984 
1977: 
Clark RUN 1 EN 7 1,038 15 847 
Elko n 3 "EE 889,589 W W 51,642 586 
Eureka _________ 3 EM 847,044 189,003 28,081,085 227 42,629 
Lincoln 3 231,538 W W 192,387 888,828 
Lyon 1 NE 7,993,814 a DFS im 
ite Pine 2 4,676,039 10,977 1,627,999 64,405 297,551 
Undistributed? |... 10 Jia 4,306,630 124,016 18,392,814 420,666 1,948,477 
Total!!! 22 1 18,450,654 824,008 48, 0 738,402 3,411,418 
Copper Lead Zinc 
Short Sh To] 
ion Value ve Value pue Value value 
1975, total 81,210 $104,213,989 2,976 $1,279,856 5,496 $4,281,150 $170,697,7386 
1976, total!!! 80, 582 268,896 1,438 1,064, 432 121 788.905 
1977: 
Sc iios = E — ee cs 1 
Elko 8,458 4.620, 525 7 4,604 1 481 10,195,644 
Eureka _________ 1 1,218 6 8,786 2 ,080,8 
Lincoln... .....- 3 3,819 723 443,646 1,669 1,148,049 4,311,522 
Lyon 27,488 36, 724, 230 UR m "M m : 
ite Pine 25 814 34, 487,078 ae as aut -—- 86,412,623 
Undistributed? _ _ __ 10,297 18,756,437 7 4,063 TM — 26,988,168 
Total! 67,061 89, 593,302 743 456,099 1,672 1,150,186 142,668,891 


W Withheld to avoid disclosing company proprietary data; included in “Undistributed.” 


1Does not include gravel washed. 


Ancludes Churchill, Douglas, Lander, MO Pershing, and Storey Counties combined to avoid disclosing company 


proprietary data, and i items indicated by sym 
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Table 5.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1977, by class of ore or other source material 


Material 


Number sold or Gold Silver Copper Lead Zinc 
Source of treated? (troy (troy (short (short (short 
mines! (thousand ounces) ounces) tons) tons) tons) 
short tons) 
Lode ore: 
Gold.. -—---------- 9 4,176 280,755 201,292 za ER us 
Siv err 4 22 7 3,073 M 8 1 
Copper 4 14, 138 43, 186 387,248 60, 837 7 = 
Lead, lead-zinc, zinc“ 3 105 48 146,714 4 729 1,6671 
Total; 20 18,441 823,996 738,327 60, 841 743 1,672 
Other lode materia? 
Copper precipitates — - 4 9 8 -- 6.220 "em ze 
Total lode material? 22 18,451 323,996 788,327 67,061 743 1,672 
Placer ee eee 1 Sia 1 75 M 5 
Grand total! 23 18,451 824,008 738,402 67,061 748 1.672 
Detail will not necessarily add to totals shown because some mines produce more than one class of material. 
*Does not include gravel washed. 
includes material that was leached. 


*Combined to avoid disclosing compeny proprietary data. 


Data may not add to totals shown because of independent rounding. 


Table 6.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1977, by type of material processed and method of recovery 


| Gold Silver Coppe Lead Zinc 
Type of material processed (troy (tro 
y (short (short (short 
and method of recovery ounces) ounces) tons) tons) tons) 
Lode: 
Cyanidation_ - - - - -- -------------—- 280,761 201,742 iu 22 
Smelting of concentrates . - - - - --_- 42,859 531,116 48,472 785 1,671 
Leeching eo ee es (3) (3) 12,105 E EM 
Direct smelting of: 
PCM UM 876 5,469 264 7 1 
Copper precipitates nes "T 6,220 as M 
» Total lode material CLV AA 323,996 aa 67,061 143 1,672 
Pk ee ee ee ND a — - 
Grand total. _...........--.----- 324,003 138,402 67,061 143 1,672 
‘Included in cyanidation. 


Data may not add to totals shown because of independent rounding. 


Iron.—Usable iron ore production was 
2% higher in 1977 than in the previous 
year. The total output was direct-shipping- 
grade ores and was produced by Nevada 
Barth Corp. in Eureka County and Cooney 
Bros. in Pershing County. 

Lead.—A total of four lode mines contri- 
buted to Nevada’s lead output. Lead produc- 
tion was 28% more than in 1976. The Pan 
American lead-zinc mine in Lincoln County 
dominated the Nevada lead industry in 
1976. 

Mercury.—Production of mercury in 1977 
increased moderately above that of 1976. 
Nevada continued to be the Nation’s lead- 
ing mercury-mining State, producing the 
bulk of mercury mined in the Nation during 
the year. The McDermitt mine, located in 


Humboldt County and operated as a joint 
venture between Mineral Exploration and 
Placer Amex, was the largest mercury- 
producing mine in the United States. The 
other mercury producer in Nevada was the 
Carlin Gold Mining Co., which continued to 
produce mercury as a byproduct from its 
gold mine in Eureka County. 

Molybdenum.—Molybdenum was recov- 
ered by Kennecott as a co-product of copper 
ores treated at the McGill concentrator in 
White Pine County. Both production and 
shipments were substantially higher than 
in 1976. 

Silver.—The production of silver decreas- 
ed 6% from that of 1976. The number of 
lode silver mines decreased from 31 in 1976 
to 16 in 1977. As in the previous year, the 
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copper ores yielded most of the total lode 
silver with the remainder coming from 
silver, silver-gold, zinc, lead, and lead-zinc 
ores. 

Tungsten.—The number of active tung- 
sten properties in Nevada increased from 15 
in 1976 to 28 in 1977. The production of 
tungsten concentrate increased 166% in 
1977 compared with 1976 production. This 
increase can be attributed to the opening of 
new mines, the reactivation of old mines, 
and a return to full production at the 
Emerson mine. 

Most of the concentrates output was 
shipped to Kennametal’s tungsten carbide 
plant in Churchill County and to Union 
Carbide’s Pine Creek ammonium paratung- 
state plant near Bishop, Calif. 

Zinc.—Zinc output in 1977 was up 16% 
from that of 1976. Three lode mines accoun- 
ted for the total zinc production. The Pan 
American lead-zinc mine in Lincoln County 
again dominated Nevada’s zinc industry. 


NONMETALS 


Barite.—The quantity of primary barite 
sold or used by Nevada producers increased 
29%, compared with the quantity sold or 
used in 1976, and the quantity of ground 
and crushed barite increased 74%. The 
value of primary ore was about the same as 
that of 1976, and ground, crushed ore value 
decreased 38%. The number of active mines 
decreased from 10 in 1976 to 8 in 1977. NL 
Industries, Inc, and Dresser Minerals 
ground barite in their respective plants at 
Dunphy m Eureka County and Battle 
Mountain in Lander County. Ground barite 
was also produced by Milchem, Inc., in its 
Bateman plant near Battle Mountain. 
Three new plants were dedicated in the 
vicinity of Battle Mountain by IMCO Ser- 
vices, Inc. Standard Slag shipped its crude 
ore from the Old Soldier mine to their plant 
near Fallon for further processing. Almost 
all the ground and crushed barite was sold 
for use in well drilling. FMC Corp. conti- 
nued to ship crude ore from its Mountain 
Springs mine in Lander County to the 
company plant in Modesto, Calif., for use in 
manufacturing barite chemicals. 

Cement.—Portland cement was produced 
by the Nevada Cement Co. in a dry-process 
plant at Fernley in Lyon County. Ship- 
ments decreased 1%, but value increased 
9% compared with the 1976 data. Most of 
the cement was used by manufacturers of 
ready-mix concrete and concrete products, 
building materials dealers, and highway 
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contractors. 

Clays.—Clay sold or used increased 4396 
in quantity compared with the 1976 total. 
The clays were produced from mine oper- 
ations in the following counties: one each in 
Clark, Esmeralda, Humboldt, Lincoln, 
Pershing and Washoe Counties, and three 
in Nye County. Common clay was mined by 
Nevada Cement at a deposit near Flanigan 
in Washoe County for use at the company's 
cement plant in Lyon County. Bentonite 
was mined by Western Talc Co. (R. T. 
Vanderbilt Company) from the Toddy pit in 
Clark County, the Blanco pit near Mina in 
Esmeralda County, and the New Discovery 
pit near Beatty in Nye County. The K. W. 
Snyder Co. mined bentonite at the Hi Hopes 
pit 15 miles west of Winnemucca in Hum- 
boldt County. Soil conditioner was produced 
by Good Earth Corp. near Panaca in 
Lincoln County. Industrial Mineral Ven- 
tures, Inc., mined bentonite in the Amargo- 
sa area 10 miles south of Lathrop Wells in 
Nye County. 

Diatomite.—Sales of prepared diatomite 
increased 4% in quantity and 17% in value 
compared with sales for 1976. As in 1976, 
five deposits were mined, one each in 
Churchill, Esmeralda, Lyon, Pershing, and 
Storey Counties. No sales of crude materials 
were reported. Eagle-Picher Industries, Inc., 
continued to be the largest Nevada diatom- 
ite producer. Eagle-Picher produced diatom- 
ite from its Celaton mine in Pershing Coun- 
ty and the Tunnel Hill mine in Storey 
County. Cyprus Industrial Minerals Co., the 
second largest producer, supplied diatomite 
from its mine in Churchill County to its 
plant at Fernley in Lyon County. Product 
sales were mainly for filtration, filler, light- 
weight aggregate, and insulation. The third 
producer in Nevada was GREFCO, Inc., that 
operated a mine at Basalt and a plant near 
Mina, both in Esmeralda County. 

Fluorspar.—Both production and ship- 
ments of fluorspar declined from 1976 lev- 
els. Ceramic- and  metallurgical-grade 
fluorspar were produced and shipped from 
the J. Irving Crowell, Jr., Daisy mine in Nye 
County. 

Gem Stones.—In 1977, the collecting of 
precious or semiprecious gem stones was of 
interest to a selected group of individuals, 
both as hobbyists and as small commercial 
dealers. Accurate data on output are not 
available. During the year, turquoise pro- 
duction came from six mines, one of them 
being a copper mine. Most turquoise produc- 
tion, in terms of value, came from sources in 
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Churchill, Esmeralda, Lander, Mineral, and 
Nye Counties. 

Gypsum.—Crude gypsum production in- 
creased 57% in quantity from that of 1976. 
The output was used in Nevada and Califor- 
nia plants for making plaster and board 
products and as a retarder in portland 
cement. 

Gypsum was mined by The Flintkote Co.; 
Pacific Coast Building Product, Inc.; Art 
Wilson; and United States Gypsum Co. in 
Clark, Lincoln, Lyon, and Pershing Coun- 
ties, respectively. U.S. Gypsum, Flintkote, 
and Pacific Coast calcined gypsum in Persh- 
ing and Clark Counties. Calcined gypsum 
increased 20% over the total produced in 
1976. 

Lime.—Lime production was 5% less 
than it was in 1976. Most lime shipments 
were made to the steel, paper, glass, and 
chemical industries. Shipments were made 
throughout the western States, with Cali- 
fornia consumers taking most of the produc- 
tion. 

U.S. Lime, a division of The Flintkote Co. 
operated three plants in Clark County, 
producing quicklime at Apex, hydrated lime 
at Sloan, and both quicklime and hydrated 
lime at Henderson. Morrison and Weather- 
ly Chemical Products produced lime at 
McGill in White Pine County, primarily for 
use by Kennecott. 

Lithium Compounds.—The output of 
lithium carbonate from the Silverpeak facil- 
ity of Foote Mineral Co. in Esmeralda Coun- 
ty increased 13% compared with that of 
1976. The major use of lithium carbonate 
continued to be as a cell additive in alumi- 
num potlines. 

Magnesite and Brucite.— Basic, Inc., near 
Gabbs, in Nye County was the sole producer 
of magnesite. Production was slightly more 
than in 1976. A high percentage of the 
crude magnesite output was consumed by 
the company in making caustic calcined 
and refractory products. The major con- 
suming industries of caustic calcined mag- 
nesias were those making oxychloride and 
oxysulfate cements, chemicals, synthetic 
rubber, rayon, and fertilizer. 

No brucite was mined. 

Perlite.—Crude perlite sales levels in 
1977 were about the same as in 1976. All of 
Nevada's crude perlite was produced by two 
companies. U.S. Gypsum operated the Pearl 
Hill quarry in Pershing County where 
crude perlite ore was expanded and used in 
the company's wallboard plant in Washoe 
County. The Delamore Perlite Co. worked 
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the Mackie claims in Lincoln County and 
shipped the crude material to out-of-State 
customers. 

Pumice (Volcanic Cinder).—Output of 
pumice, pumicite, and volcanic cinder was 
up 69% from the 1976 level. The large 
increase was primarily due to the building 
boom and consequent increased demand for 
concrete aggregate. The material also was 
used in concrete admixture, landscaping, 
and roofing. Volcanic cinder from Savage 
Construction Co., Inc.'s Cinderlite Aggre- 
gates property in Carson City was prepared 
for use in concrete aggregates, road con- 
struction, landscaping, and roofing. Pumice 
was mined by Construction Aggregate Co. 
in Churchill County, and Cind-R-Lite Block 
Co. in Nye County mined volcanic cinder 
from the Cinder Cone deposit southeast of 
Beatty for concrete aggregate and landsca- 
ping. Pumicite was mined from the Natura- 
lite group of claims in Storey County. Pum- 
ice from the Rilite Aggregate Co. property 
in Washoe County was prepared for use in 
concrete aggregate. 

Salt.—The sole producer of salt in the 
State was Huck Salt Co., which leased and 
operated the Leslie Salt Co.'s solar evapora- 
tion plant in Churchill County. Salt pro- 
duced by solar evaporation was harvested 
from a dry lakebed near Sand Springs in 
Churchill County. Most of the output was 
sold for ice control on Nevada's State, Coun- 
ty, and local roads. Lesser quantities were 
used by meat packers, tanners, dairy indus- 
tries, water conditioning service companies, 
metal processors, and in mixes. 

Sand and Gravel.—Output of sand and 
gravel increased 5% over the 1976 output. 
There were 88 active operations during the 
year, or 7 less than in 1976. Of these, 5% 
were classified for industrial use, and 95% 
were classified for government and contrac- 
tor construction use. 

Stone.—Eleven companies crushed stone 
at 163 quarries for lime, cement, roadbase 
aggregate, and other uses. Output declined 
12% from 1976 to 1977, to 1.67 million tons 
valued at $5.5 million. Leading producers 
were Flintkote, Centex Corp., and the Clark 
County Highway Department. The unit val- 
ue of material produced this year increased 
16% over the unit value of last year's stone, 
even though production was down. 

Most of the limestone was converted to 
lime or used as a metallurgical flux, primar- 
ily in the smelting of copper. Most of the 
dolomite was used in lime manufacturing, 
and most of the granite and quartzite was 
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used in road construction. Marble was quar- 
ried in Mineral County for terrazzo. 

Public works crews and contractors pro- 
duced limestone, granite, and quartzite in 
several counties for use as riprap, roadbase, 
and concrete aggregate. 
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Talc.—Nevada's talc output came from 
the Oasis mine in Esmeralda County and 
increased 67% compared with talc produced 
in 1976. All shipments went to out-of-State 
grinding mills. 


Table 7.—Nevada: Construction and industrial sand and gravel sold or used 
(Thousand short tons and thousand dollars) 


1976 1977 
Quantity Value Quantity Value 
Construction: 
Sand ______________ c22 2222222 2,667 4,295 2,992 6,436 
PVC) pe AAA Se nc 6,449 12,225 6,912 13, 105 
Mf A imer 9,116 16,519 9,904 19,542 
Industrialsand. „ 555 3,587 281 1,630 
Grand totallllll“ll 9,671 20,106 10,185 21,172 
!Data may not add to totals shown because of independent rounding. 
Table 8.—Nevada: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 
1976 1977 
Use - 
Quantity Value Quantity Value 
Concrete aggregate (residential, 
nonresidential, highways, b bridges, 
i waterworks, airports, etc.)) 2,687 5,538 3,543 8,451 
Concrete products (cement blocks, bricks, 
pipe, etc.)) 627 1,031 211 648 
Asp tic concrete aggregates and 
other bituminous mixtures 1,937 4,308 1,345 2,738 
Roadbase and covering 2,960 4,354 3,243 5,433 
JJ7%ͤ C 782 867 1.454 2.094 
Railroad ballast -__——-------------- EE PP n ue 
er uses „ 122 422 47 178 
f! AAA 9,116 16,519 9,904 19,542 


1Data may not add to totals shown because of independent rounding. 


MINERAL FUELS 


Petroleum.—The Department of Conser- 
vation and Natural Resources, Division of 
Mineral Resources, issued 36 oil drilling 
permits in the State during the year, with 
the majority being for the new Trap Springs 
field. Of this number, 26 wells were started 
and completed. Eighteen of the 26 wells 


were abandoned as dry holes, and 8 wells 
were completed for production. The Eagle 
Springs oil field continued to be an active 
oil-producing field during the year. An aver- 
age of 15 wells produced oil from these two 
fields. 


1State Liaison Officer. 
"Liaison program assistant. Both authors are with the 
State Liaison Office, Bureau of Mines, Carson City, Nev. 
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Table 9.—Principal producers 


See footnotes at end of table. 


Box 4 
Gabbs, NV 89409 


Commodity and company Address Type of activity | County 
All Minerals, Inc Box 63 Surface mine Nye. 
Round Mountain, NV 89045 
Dresser Mineral! Box 375 auc Sd eus Lander. 
Battle Mountain, NV 89820 
FMC Corp... ee ee AM Box 531 xd, ss Do. 
Battle Mountain, NV 89820 
IMCO Services, Ine Box 448 Plant Do. 
3 Mountain, NV 89820 
Milchem, Iin-CCC0cce.. ~~~ ee Box 272 Surface mine Do. 
Battle Mountain, NV 89820 
The Milwhite Co., Ine 1909 ----do ER Do. 
Elko, NV 89801 
NL Industries, Inc Box 1675 3 Elko 
Houston, TX 77001 
Standard Slag Co ------------------ Box 10477 do ..- Nye 
Reno, NV 89510 
Tom Norris Mining co Box 231 xxccudg uu Lander 
Battle Mountain, NV 89820 
Cement Nevada Cement Co.)“) Fernley, NV 89408 Plant Lyon 
Centex Cort 2 oe Be ea et Fernley, NV 89048 Bit Pershing. 
Good Earth Cor 126 E. Ave. Pit. Lincoln. 
Las V NV 89104 
Industrial Minerals Ventures Box Surface mine Nye. 
Lathrop Wells, NV 89020 
Kelly-Moore Paint COo0o 1015 Commercial St. EPE Pershing 
San Carlos, CA 94070 
Viking Minerals, Inc 2 -__ Box 546 Surface mine Nye. 
Oakdale, CA 95361 
Western Talc co Box 398 Underground Do. 
Guess Beatty, NV 89003 mine. 
ppe 
The Anaconda Company? ä Boon 1000 Surface mine Lyon. 
Weed Heights, NV 89443 
Box Open pit Elko. 
Wendover, UT 84083 
Duval Corp.“ꝰ?)hh,:h! : Box 451 Surface mine Lander. 
Battle Mountain, NV 89820 
5 Copper Corp) McGill, NV 8931 | eoe e White Pine. 
Crus Industrial Minerals co Box 455 e Churchill. 
Fernley, NV 89408 
Eagle-Picher Industries, Ine Box 1869 co SOL a Pershing and 
Reno, NV 89505 Storey. 
Fluorspar: J. Irving Crowell, Jr ~~~ Box 96 Underground Nye. 
T Beatty, NV 89003 mine. 
Carlin Gold Mining Co ------------ Box 979 Surface mine Elko and 
Carlin, NV 89822 Eureka 
Cortez Gold Mines Cortez, NV 8982111 gt GO. a Lander. 
Idaho Mining Coo Box 328 uude e Eureka 
Eureka, NV 89316 | 
Smoky Valley Mining Co- - -- ---------—- Box 480 ENSEN i as Nye. 
Round Mountain, NV 89045 
Standard Slag oo Box 97 5 Lincoln 
Pioche, NV 89043 
Gypsum: 
The Flintkote Co. Box 127 ates BAO aay Clark. 
Henderson, NV 89015 
ôö»Ü»;èL' ͤ ͤ ¾%¼V!iui Box 14186 Eh dU us Do. 
Las Vegas, NV 89114 
United States Gypsum Co? |... Empire, NV 89045. ERES. ERE Pershing. 
ron ore: 
Cooney Bros Box 568 Surface mine Pershing 
Lovelock, NV 89419 
Nevada Barth Corr Box 425 Souls Eureka 
Carlin, NV 89822 
Mt. Hope Mines, Ine Box 218 Underground Eureka 
Eureka, NV 89316 mine. 
Pan American Mine,’ Bunker Hill Co Box 276 Surface mine Lincoln 
Pioche, NV 89043 
Lime: Morrison and Weatherly Chemical East Ely, NV 89315 Rotary kilns White Pine 
ucts. 
Lithium: Foote Mineral Coo Silverpeak, NV 89047 gi lake Esmeralda 
rines. 
Magnesite: Basic, Inc... Surface mine Nye. 
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Table 9.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Mercury: MeDermitt Mine Box 101 Open pit Humboldt. 
McDermitt, NV 89421 
Perlite: Mackie Perlite Mine Box 217 Underground Lincoln. 
Pioche, NV 89043 mine. 
she Crus Oil Via T S Wells N 
y © OU e cna . eee ta ia Tono tage ells |... ye. 
Ely, NV 89301 
Northwest Exploration Co 0o. ~~~ Box 90 ---.-do `- Do. 
Farmington, NM 87401 
Toiyabe Oil, IinCCCoÉOE.Oee. --- Box 549 ----d0 ncs Do. 
Tonopah, NV 89049 
Western Oil Lands, Inc Cc... 380 Linden Street tz dO scu Do. 
Reno, NV 89502 
Pumice: 
Cind-R-Lite Block Co oo 8333 Cinder Lane Open pit Nye. 
Las Vegas, NV 891 : 
Rilite Aggregate co Box 5665 Surface mine Washoe. 
Reno, NV 89503 
Savage Construction Co _------------- Box 970 Open pit Carson City. 
Carson City, NV 89701 
Salt: Huck Salt ccooo „„ Rt. 2, Box Solar evapo- Churchill. 
Fallon, NV 89406 ration 
plant. 
Sand and gravel: 
Diamond Construction oo 4020 E. Cheyenne Ave. pit. Clark. 
Las M: un 89030 
Hess Rock Products o Route Pi 22x Washoe. 
McCarran Ranch 
Nevada Aggregates and Asphalt [oer M E Pit Do 
ev. and Asphalt x 7444 Pit 
Reno, NV 89502 
Nevada Rock & Sand Co h Box 2775 Pi zcaez Clark. 
Huntridge Station 
Las Vegas, NV 89101 
Robert L. Helms Construction & Development Drawer 608 Pit s Washoe. 
sports, NV 89481 
Southern Nevada Paving, Ine 3555 Polaris Fit Clark. 
Las Vegas, NV 89101 
Stewart Bros. ckͤo „„ Box 2775 ET Nye. 
Huntdridge Station 
W.M.C. Engin Bel Pi Elko 
M. C. ineerin g x 13 eek ; 
Elko, NV 89801 
W.M.K. Transit Mix, In 1606 Industrial Rd. Pil. Clark. 
Las y ogas, NV 89102. 
Wells-Cargo, Inc.) ___-------------- Box 1 „ Nye. 
ig Las Vegas, NV 89114 
n: 
undy Mining, Inne Box 173 Surface mine White Pine. 
Ely, NV 89301 
Oxbow Tungsten Mine, Ine Box 175 Surface mine Elko. 
Tungsten Properties Limited F Tailingsand Pershing 
n Properties CFW xX an ershing. 
Imlay, NV 89418 under- 
ground 
mine. 
Union Carbide Corp - - - - - - - -- - -- --- —- Box 307 Underground Lincoln. 
Alamo, NV 89001 mine. 
1 Also clays and stone. 
3Also gold and silver. 


3 Also gold, silver and lead. 

*Also gold, silver and molybdenum. 
5 Also mercury. 

Also lime and stone. 

? Also perlite. 

Also silver and zinc. 

Also crude petroleum. 

10 Also stone. 
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The Mineral Industry of New 
Hampshire 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New Hampshire Department 
of Resources and Economic Development for collecting information on all minerals 


except fuels. 


By William R. Barton? and Glenn W. Stewart? 


The value of minerals produced in New 
Hampshire in 1977 was $20.7 million com- 
pared with $17.6 million in 1976, according 
to the Federal Bureau of Mines. The in- 
crease of 18% in value was due to general 
inflationary pressures in the economy as 
well as increased production of sand and 
gravel. Sand and gravel and stone represen- 
ted more than 99% of the mineral wealth 
produced by New Hampshire miners. No 
metallic minerals or mineral fuels were 
produced. 

A measure of the significance of minerals 
and mineral products to the New Hamp- 
shire economy may be gained from an 
analysis of the gross State product (GSP) 
figures issued annually by the Federal Re- 
serve Bank of Boston. While mining repre- 
sents only 0.3% of the GSP, construction is 
5%, and manufacturing is an additional 
29%. The manufacturing sector of the econ- 
omy includes within its own total: 13% 
stone, clay, glass, and primary and fabrica- 
ted metal manufacture; 34% machinery, 
electrical and electronic items, ordnance, 
and transport equipment; and 9% chemi- 
cals, rubber, and plastics. All of these cate- 
gories are dependent upon mineral-derived 
products either entirely or in part. Even 
plastic, rubber, or organic chemical prod- 
ucts may be more than 50% by weight 
mineral filler or extender in some cases. 

About 600 of New Hampshire’s 250,000 
industrial workers are engaged in mining. 
However, 11,000 other persons work in 
mineral-dependent construction; and of the 


more than 90,000 in manufacturing; stone, 
clay, glass, and primary and fabricated 
metal products employ 9,000. An additional 
32,000 persons are employed by other manu- 
facturing which relies heavily on mineral- 
derived materials. 

Minerals, and mineral products, are also 
important to the rail and truck transport 
industry of New Hampshire. Sand and grav- 
el unittrain shipments from Ossipee Aggre- 
gates, Inc., to Boston, Mass., markets are 
the sustaining freight cargo for the line 
from Ossipee to Rochester. Dimension and 
crushed stone and sand and gravel are 
important cargo for truckers. National Gyp- 
sum Co. trucks are a familiar sight on New 
England highways transporting gypsum 
products from the Portsmouth plant to 
construction sites and materials dealers 
throughout the region. 

Minerals and related products are almost 
the entire cargo list for the Port of Ports- 
mouth. Petroleum products and liquefied 
natural gas are the principle items of com- 
merce, followed by imports of salt by Gran- 
ite State Minerals, Inc.; gypsum ore by 
National Gypsum Co.; and exports of scrap 
metal from the New Hampshire State Ter- 
minal pier. Such items constituted 99% of 
total cargo handled in 1977. 

Compared with the national per capita 
average of 40,000 pounds of new mineral 
materials required annually, New Hamp- 
shire has indigenous production of approx- 
imately 18,000 pounds per capita. The State 
presently is fully self-sufficient only in 
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sand and gravel and most stone varieties 
but must import most nonmetallic minerals 
and all required metals and mineral fuels 
from other States and foreign countries. 
While ranking 48th in value of mineral 
products, New Hampshire is 5th in value of 
dimension granite. 
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Two pieces of legislation that affected 
mining were New Hampshire House Bill 
1117 to regulate sand and gravel mining 
and House Bill 548 to regulate all mining. 
Both bills were passed by the legislature 
and then vetoed by Governor Meldrim 
Thomson, Jr. Both vetoes were sustained. 


Table 1.—Mineral production in New Hampshire! 


Minerals 
3 and grave lll! thousand short tons 
meu ...d do- 
Combined value of other nonmet aas 
Total 1967 constant dollars 


1976 1977 

: Value 3 Value 
Quantity (thousands) Quantity (thousands) 
26,180 2810, 409 6,835 $18,888 
743 7,032 792 6,686 
XX 138 XX 127 
XX 17,579 XX 20,701 
XX 9,023 XX P10,218 


PPreliminary. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes industrial sand and gravel; included with Combined value.’ 


Table 2.—Value of mineral production in New Hampshire, by county 


(Thousands) 

County 1976 1977 Pee 
Belknazzzzz W 31.131 Sand and gravel. 
Carroll. 31.494 896 Do. 

Chesh ire 979 1.057 Do. 
C008 Loco oe 441 703 Do. 
Grafton W W Sand and gravel, stone. 
Hillsborough _ ---------- 6,683 W Stone, sand and gravel. 
Merrimack __---------- 8,678 W Sand and gravel, stone. 
Rockingham ........... W W Do. 
Strafford ------------- W Sand and gravel, clays. 
Sullivan 168 528 Sand and gravel. 
Un distributed 4.132 15,886 

CCC ee 17,579 20,701 


N Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


!Includes gem stones and values indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of New Hampshire business activity 


1976 1977 


percent 
e and labor force, annual average: 
tal civilian labor for re thousands_ _ 389.0 409.0 +5.1 
Unemployment -_-—---------------------———-—---—— do____ 25.0 24.0 4.0 
Employ ment (nonagricultural): 

EPE E E E A ER ⅛ð] ] ETA E E do- 4 4 ee 
Manufacturing = oa n, ILLE do- 94.5 101.1 +7.0 
Contract construction do- 14.3 17.9 +25.2 
Transportation and public utilities I EEEN EETA E ER do— 12.1 12.3 +1.7 
Wholesale and retail tradeeaeekdul. ~_____ Le do— 68.1 73.7 +8.2 
Finance, insurance, real estate do_ ___ 15.0 16.2 +8.0 

. ee a ec he ge d do- 59.0 63.0 +6.8 
Government = 26.6 cc llc ee do- 49.9 51.8 +3.8 
Total nonagricultural employment do— 313.3 336.4 47.4 
Personal income: 
i: MORTE millions $4,940 $5,547 +12.3 
h ³Äͤ⅛ a ates e e d k 974 36,536 +9.4 
Construction activity: 
Number of private and public residential units authorized 5,995 6,702 +11.8 
Value of nonresidential constructiooů ns millions 360.9 367.9 +11.5 
Value of State road contract awards do... $45.0 $60.0 4-33.3 
Shipments of portland and masonry cement to and within the State 
thousand short tons 249 216 +10.8 
Mineral production value: 
Total crude mineral value — -- -------------------- millions 317.6 320.7 +17.8 
Value per capita, resident population . ---------------------- $21 $24 +14.3 
Value per square milldddddgddgdqgdʒld $1,889 $2,225 +17.8 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 


Table 4.—Worktime and injury experience in the New Hampshire mineral industry in 


1977! 
Fatal ism Nondis- 
a on 
Employ. Em- Fatal injury Nei abling — Nondis- — abling 
ees ployee . re abling injury _abling injury 
juries quency injuries re- injuries frequency 
rate quency rate 
rate 
Sand and gravel 
Surface 263 501, 885 "S xL 5 9.96 5 9.96 
Office-5 nee 46 71,263 us St a — La PE 
Total ------------- 309 573,148 m e 5 8.72 5 8.72 
Stone: "Suess a EM 
Surface 72 169,711 ie Bm 12 70.71 1 5.89 
Milli... 88 109 223,078 x. M 7 81.38 2 8.97 
Office -------------- 34 65,286 DA me e - I Me 
r 215 458,075 = P: 19 41.48 à 6.55 
Clays: DEDERIT aa S 
Surface Seen os E Sg st ee ER 10 26,616 ae za a EN 8 ne 
! 7 7,663 PONE ise ia as zit Md 
Office — AA 2 9,440 ze = — AM e— ous 
Tot Sb 19 37,719 ae POM ict. a — ASA 
Gypsum: 
JJ 10 28,131 mae ii dus = d "- 
Officé —— i 1 312 -— = Boum uec _ N 
Tot! 11 28,443 a si PS a a TT 
State total: CCC ee 
Surfacte 345 698,212 ee det 17 24.35 6 8.59 
Mi!nsns 126 258,872 ten aes 1 21.04 2 7.73 
Office —— 83 140,301 PM TT Sa us =e — 
Grand total 554 1,097,385 -— 2 24 21.87 8 7.29 


1Data supplied by Mine Safety and Health Administration, U.S. Department of Labor. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—There are no cement plants in 
New Hampshire. In 1977, domestic produc- 
ers reported they shipped 264,000 tons of 
finished portland cement and 12,000 tons of 
prepared masonry cement into the State. 
Respective figures in 1976 were 236,000 tons 
and 13,000 tons. 

Clays.—Kane-Gonic Brick Corp. mined 
common clay to manufacture common 
brick. Output decreased compared with that 
of 1976 due to cessation of production by W. 
S. Goodrich, Inc. The clay was mined and 
manufactured into brick in Strafford Coun- 
ty. 
Diatomaceous Earth.—An application to 
test mine diatomaceous earth for 2 days 
from Lake Umbagog was denied by the 
State. The 2-day test was designed by appli- 
cants Franklin Yoffe and Peter Fuller to 
demonstrate that there would be no mea- 
surable adverse environmental effects from 
their proposed operation. Their proposal for 
a 2-day test mine followed several years of 
rejection of Mr. Yoffe's efforts to obtain a 
long-term mining permit. 

Gem Stones.—The value of gem stones 
and mineral specimens collected was sub- 
stantial in 1977. The old Ruggles mine, in a 
pegmatite near Grafton, was operated as a 
commercial tourist attraction. It was a cen- 
ter for mineral collectors as well as for 
those just wishing to tour the mine. Col- 
lecting bright green fluorite at the old Will 
Wise mine in Westmoreland was also popu- 
lar, along with searching for amazonite, 
topaz, and smoky quartz in Conway granite 
areas. Some old mines in the Amonoosuc 
goldfields are also open to collectors and 
tourists. 

Gypsum.—National Gypsum Co. calcined 
gypsum from Canada at its Portsmouth 
plant in Rockingham County. Output in- 
creased substantially. The plant was one of 
the only two gypsum plants active in New 
England. (The other was U.S. Gypsum Co. 
at Charlestown, Mass.) 

Lime.—There are no lime plants in New 
Hampshire. Lime and ground limestone for 
use in the State are imported from else- 
where, mostly adjacent New England 
States. 

Mica.—Mica was not produced in New 


Hampshire in 1977, and none of the mica 
mines in the State have been active for 
many years. Two firms, the Macallen Co., 
Inc. (division of Essex International, Inc.) at 
Newmarket and Concord Mica Corp., Pen- 
acook, fabricated mica purchased else- 
where. 

Perlite.—National Gypsum Co. expanded 
perlite for plaster aggregate at Portsmouth, 
Rockingham County. The crude perlite was 
shipped into New Hampshire from Western 
States. 

Salt.—The New Hampshire Highway De- 
partment used 140,308 tons of highway salt 
during 1976-77 compared with 146,137 tons 
in 1975-76. The slight drop in use was 
attributed to less freezing rain than had 
plagued highway cleaners the previous win- 
ter. 

Sand and Gravel.—Production of sand 
and gravel increased 11% in tonnage and 
increased 33% in value compared with 
1976. A total of 52 pits were operated in 10 
counties by 39 operators or operating sub- 
sidiaries. The counties recording the high- 
est production in 1977 were: Hillsborough 
and Merrimack, accounting for 40% of the 
total sand and gravel output. The leading 
commercial producers were Manchester 
Sand and Gravel & Cement Co.; Tilton Sand 
& Gravel, Inc.; Ossipee Aggregates Corp.; 
Hudson Sand and Gravel, Inc.; and J. J. 
Cronin Co. The New Hampshire Depart- 
ment of Public Works and Highways was 
another important producer, operating 10 
pits. 

In parts of New Hampshire, high-quality 
gravel deposits were being depleted very 
rapidly, preempted for other land use, or 
being placed under environmental restric- 
tions that forbid mining or make it imprac- 
tical. Increasingly, requests for permits to 
mine sand and gravel were being rejected 
by local zoning or planning boards, or were 
being subjected to long and costly court 
adjudication and hearings. The resultant 
pressure on construction mineral excava- 
tors has contributed to upward trends in 
prices for construction minerals. 
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Table 5.—New Hampshire: Construction sand and gravel sold or used 
by producers, by use 


Use onan 
ousan 
short tons) 
Construction 
"Mee ela 8 Ft 8 3,336 
CCC ᷓ— ]]] (y NAE 2,845 
Total or averag ed! 6,180 


1976 1977 
Value tity 
Value Value Value 
wou per ton 6 (thousands) per ton 
$3,643 $1.09 2,397 $4,445 $1.85 
6,661 2.34 4,438 9,443 2.18 
10,409 1.68 6,835 13,888 2.03 


Data may not add to totals shown because of independent rounding. 


Table 6.—New Hampshire: Sand and gravel sold or used, by major use category 


1976 1977 
Use ed Value Value tity Valu Val 
(thou- (thousand : ve 
short tons) sands) perton short tons) (thousands) per ton 
Concrete aggregate (residential, 
nonresidential, highways, bri 
dams, waterworks, airports, | 
%%%; c age 8 1,613 $3,134 $2.31 2,436 $5,540 $2.21 
Concrete products (cement blocks, 
bricks, pipe, etc.)) „ͤͤ - 353 713 2.02 283 714 2.58 
Asphaltic concrete aggregates 
and other bituminous mixtures 1,227 2,425 1.98 1,450 3,053 2.11 
Roadbase and coverings --—----------- 1,359 1,515 1.11 1,503 2,877 1.91 
ee er here CRTOER 8 1,397 1,681 1.20 816 1,080 1.32 
Railroad ballast . TR "M eun W W 1.50 
Other uss 232 340 1.47 331 600 1.81 
Total or average? ______________ 6,180 10,409 1.68 6,835 18,888 2.08 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 


Railroad ballast included in "Total." 


Data may not add to totals shown because of independent rounding. 


Stone.—Stone production increased 7% 
in tonnage and decreased 5% in value in 
1977. Dimension granite was quarried in 
Hillsborough and Merrimack Counties for 
curbing (54%), dressed architectural, con- 
struction, and monumental stone. Fabrica- 
tion plants were also operated in both 
counties. Among the States, New Hamp- 
shire ranked third in output of dimension 
granite. At yearend, Swenson Building 
Granite Corp. (not John Swenson Granite 
Co., Inc.) was for sale. 

Crushed traprock was produced by Leba- 
non Crushed Stone, Inc., in Grafton County 
and by Iafolla Industries, Inc., in Rocking- 
ham County. The New Hampshire Depart- 


ment of Public Works and Highways crush- 
ed granite in Hillsborough and Merrimack 
Counties for road aggregate. 

Total stone production was 792,000 tons 
valued at $6.7 million in 1977, compared 
with production of 743,000 tons valued at 
$7.0 million in 1976. Output of dimension 
stone was 73,000 tons valued at $4.65 mil- 
lion. Crushed stone production was approx- 
imately 719,000 tons valued at $2.04 million. 

Because of increased restrictions upon 
gravel mining and depletion of high-quality 
and available gravel resources, crushed 
Stone quarries were increasingly turned to 
as the only feasible alternative for needed 
construction aggregate supplies. 


MINERALS YEARBOOK, 1977 


Table 7.—New Hampshire: Crushed stone, sold or used by producers’ by use 
(Thousand short tons and thousand dollars) | 


U 1976 1977 
id Quantity Value Quantity Value 

n, ee e eC Es W W 261 
Bituminous aggregate ENTONCES EET UM W W 185 512 
Concrete aggregate: W W 140 390 
Dense-graded 8 e ee oe 417 939 W WwW 
Riprap and l jetty stone com e Lc 5 W W 56 159 
öÄ;1ʃ. 261 820 77 88 

P%;ͤ;ê⁵—:9e].. ]⅛¾² A rU 678 1.759 719 32,036 


W Withheld to avoid disclosing company proprietary data: included in Total.“ 


Includes granite and traprock. 


Includes stone used in surface treatment aggregate and filter stone (1976) and uses indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 


METALS 


Base Metals.—Considerable prospecting 
occurred in old copper and zinc mining 
districts of New Hampshire. Standard Met- 
als Corp. continued to hold the Higgins 
property near West Milan but had no imme- 
diate plans for it. 

Gold.—Small amounts of gold were pann- 
ed from the old Amonoosuc mining district 
by prospectors and mineral collectors. The 
Wild Amonoosuc River near Swiftwater and 
Benton was particularly productive. 

Uranium and Thorium.—Interest in the 
uranium and thorium potential of New 
Hampshire granites was stimulated by an 


application for a prospecting permit on 
41,000 acres of White Mountain National 
Forest. Applicants Robert Economou and 
Frederick Young proposed radiometric pro- 
specting followed by diamond core drilling 
of most favorable zones. Much of the acre- 
age for which they sought prospecting per- 
mits was subject to restrictive management 
policies under the White Mountain Forest 
plans of the U.S. Forest Service. 


lState Liaison Officer, Bureau of Mines, Newmarket, 
N.H. 

?State Geologist, Department of Resources and Econom- 
ic Development, Durham, N.H. 


Table 8.—Principal producers 


Commodity and company Address Type 5 County 
xim F 
ne-Gonic Brick Cordʒ Gonic, NH 03867 __________ Pit Strafford. 
Gypsum (calcined): 
National Gypsum Co.]! 325 Delaware Ave. Plant Rockingham. 
Buffalo, NY 14202 
Sand and gravel: 
Ralph L. Bezzell, Inc . 66 School St. Pi Do. 
N MA 01860 
Alvin J. Coleman & Son, Inne Route 16 Pit Carroll. 
Coney. NH 03818 
J. J. Cronin Co. :: Box 176 Fit...-- Rockingham. 
North Reading, MA 01864 
Hudson Sand and Gravel ---------- 85 Greeley St. Fit Hillsborough. 
Hudson, NH 03051 
lafolla Industries Inc Peverly Hill Rd. pit Rockingham and 
Portsmouth, NH 03801 Strafford. 
Keene Sand & Gravel 725 Main St. Et Cheshire. 
Keene, NH 08431 
Manchester Sand, Gravel Box 415 Pit. Merrimack. 
& Cement Co. Hookset, NH 03106 
New 1 State Public Works 85 Loudon Nd. Pits ____ Statewide. 
and Highway Department. Concord, NH 03301 
Ossipee A ates Corp __________ Ossipee, NH 03864 _________ pi. Carroll. 
Plourde Sand & Gravel Co Suncook, NH 0327ũ _ Et Merrimack 
Ryder Concrete Ine - - - - -------- Milford, NH 0305565ůUu Fitz Hillsborough 
Tilton Sand & Gravel, Inne Tilton, NH 032766 Pit Belknap. 
F. W. Whitcomb Construction Corp. — — — — Box 429 Pit: Cheshire 


Bellows Falls, VT 05101 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company Address Bal ell County 
j Ritledge G Corp A Rd Quarry Hillsbo h 
i ranite Corp rmo : ERE i rough. 
Milford, NH 03055 x 
John Swenson Granite Co., Ine Box 1122 ----do Do. 
Lowell, MA 01852 
Maine-New Hampshire Granite Co North State St. ---.do . Merrimack. 
Concord, NH 03301 
Traprock: 
Lebanon Crushed Stone, Inne Plainfield Rd. ~-.-do . Grafton. 
West Lebanon, NH 08784 
1Also expanded perlite. 
2Also tra 


3 procs: 
Also crushed granite. 


The Mineral Industry of 
New Jersey 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of Interior, and the New Jersey Division of Natural 
Resources, Bureau of Geology and Topography, for collecting information on all 


minerals except fuels. 


By William Kebblish’ 


The value of New Jersey’s mineral pro- 
duction totaled $117 million or 2% less than 
that of 1976. Sand and gravel, one of the 
State’s two major mineral products, de- 
creased 22% in quantity and 26% in value. 
Stone, the other leading commodity, in- 
creased 16% in quantity and 19% in value. 


Zinc, which ranks third, decreased slightly 
both in quantity and value. Sussex was the 
leading mineral-producing county and was 
followed in descending order of value by 
Somerset, Cumberland, Passaic, Morris, 
and Ocean. Mineral production was repor- 
ted for all counties except Salem. 


Table 1.—Mineral production in New Jersey' 


1976 1977 
Mineral : Value . Value 

Quantity (thousands) Quantity (thousands) 

rp thousand short tons 61 $331 68 $374 

Gem stones NA 17 NA 17 

PPC thousand short tons 22 568 30 769 

Sand and grave! do— 12,420 39,439 9,697 29,327 

Stone, crushed? ______________________ do... 11,234 39,012 12,993 46,621 

Zinc (recoverable content of ores, etc.) short tons. _ 33,767 9 33,464 024 
Combined value of iron ore (1977), lime, esium 
compounds, manganiferous residuum (1976), marl 

(greensand), stone (dimension), and titanium 

concentrate (ilmenite) __ _____________________ XX 15,532 XX 16,928 

Jee ee eg ea ³¹Ü¹ ¹A ͥ y eg RC XX 119,886 XX 117,060 

Total 1967 constant dollars... ~~~. XX 61,537 XX P57,801 

PPreliminary. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable N (including consumption by producers). 
?Excludes dimension stone; value included in Combined value" figures 
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Figure 1.—- Value of sand and gravel and stone, and total value of mineral production in 
New Jersey. 
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Table 2.—Value of mineral production in New Jersey, by county! 


(Thousands) 
County 1976 1977 ac gad oe 
Atlantica W W Sand and gravel. 
FCC W W Do. 
Burlington $4,593 W Do. 
Ca Ma F uc 57% Magne si ds, sand and gravel 
pe May ------------- esium compounds, san gravel. 
rland dd W W Sand and gravel, clays. 
PP W W Stone 
Gloucester W W Greensand marl, sand and gravel. 
ud son W W Stone. 
Hunterdo-onn W W ; 
Mercer. W W Do. 
iddles ens W W Sand and gravel, clays. 
Monmouth ..........-- 574 464 Sand and gravel. 
Morris W W Sand and gravel, stone. 
Ocean --------------- W W enite, sand and gravel. 
Passaic |... 2. 6,972 6,530 Stone, sand and gravel. 
Somerseũ¶ W 19,098 Stone, clays. 
JC gut a ahs W W Zinc, stone, lime, peat, sand and gravel. 
Union 6 4 w W W Stone. 
Warren WW W Sand and gravel, peat, stone. 
Undistributed |... 106,198 88,987 
Total! 3119,886 117,060 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Salem County is not listed because no production was reported. 

Includes gem stones, iron ore, and values indicated by symbol W. 
Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of New Jersey business activity 


1976 1977 Change, 


percent 
Employment and labor force, annual average: 
Total civilian labor force __. ~~~. ~~~ ~~ thousands.__ 3,305.0 3, 367.0 +19 
Unemploymentitit!iti!iUU nk do- 345.0 316.0 8.4 
Employment (nonagricultural): 
Mining JJ ³ðWQAA ⁵ ⁰Z do 2.7 NA MN 
Manufacturing... - - - - - - -- - „„ do- 747.4 753.3 + 
Contract ON aa eee ss ey tn ge eee! do- 94.6 NA EM 
tion and public utilities do- 175.9 NA -— 
Wholesale and retail trade do... 618.3 NA PET 
Finance, insurance, real estate kd fr 138.2 NA ee 
ta ee a at eae re ͤ v oes NEE do.. 490.1 NA a 
Government —— — —- - -------------------—----—-—-————--—- 02 —— 470.4 NA M 
Total nonagricultural employment do ... 2,787.6 NA dE 
Personal income: 
TOt sc elo enc X AA tuit cda te EC millions. . $53,678 $58,589 +9.2 
Per capiti -=c i 88 7,314 $7, +9.3 
Construction activity: 
Number of private and public residential units authorized. ~- - - -- _ 80,750 34, 665 +12.7 
Value of nonresidential construction. — — —- —- —- - - - - -- ---—------——-— millions.. $467.5 $476.1 41.8 
Value of State road contract awards do- $69.6 3250.0 7259.2 


Shipments of portland and masonry cement to and within the State 
thousand short tons 1,420 1,391 -2.0 


Mineral production value: 
Total crude mineral valttv:vwhRkkukuk LLL ~~ Le milions . $119.9 $117.1 2.3 
Value per capita, resident population nnn $16 $16 ndn 
Value persquaremile. LLL «„ „ ũ « „„ $15,299 $14,939 -2.4 


PPreliminary. NA Not available. 


Sources: U.S. De 
Federal Bureau of Mines. 


ent of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
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Legislation and Government Pro- 
grams.—Governor Byrne signed into law a 
bill creating the new State Department of 
Energy. The new department would have 
broad powers to plan for fuel shortages and 
to impose fuel conservation measures. Also 
signed into law was an energy conservation 
plan requiring homeowners to meet insula- 
tion standards, replace gas furnace pilot 
lights, and adopt other energy-saving prac- 
tices. Utilities supported the conservation 
measures and suggested all new homes 
have 6 inches of attic insulation and 3-1/2 
inches of wall insulation. To assist the 
public in financing, the utilities provided a 
3-month interest-free loan to consumers 
installing additional insulation in their 
homes. In Trenton, officials received Feder- 
al funds to conduct feasibility analysis and 
design of an Integrated Community Energy 
System (ICES) that uses waste heat from 
electric generation to heat and cool nearby 
buildings. 

The Department of Environmental Pro- 
tection (DEP) issued variances to glass in- 
dustries in southern New Jersey counties 
allowing higher sulfur fuels providing cer- 
tain air standards are met. These variances 
allowed continued plant operations mainly 
in Salem, Cape May, and Cumberland 
Counties. 

An oil spill law was signed by the Gover- 
nor in September to provide compensation 
to beach residents and businesses affected 
by offshore oil spills that cause onshore 
damage. 

The 


“Water Pollution Control Act,” 
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signed into law by the Governor in late 
April, established a system of requiring 
permits intended to control hazardous dis- 
charges into the State’s water supply. An- 
other water-related bill signed pertains to a 
plan for water quality throughout the State. 

The Public Utilities Commission (PUC) 
approved a tariff revision for Public Service 
Electric & Gas Co. (PSE&G) designed to 
reduce the cost of energy for industry. The 
revision allows industry to order interrupt- 
able electric service for large power, light- 
ing, and high-tension service. Another PUC 
order, for Atlantic City Electric Co. custom- 
ers, pertained to denial of electric service to 
customers with air conditioners using exces- 
sive amounts of energy. 

In early January, Governor Byrne or- 
dered a ban on all spray-on asbestos after a 
meeting with the commissioners of schools, 


health, and environment. Asbestos was 


sprayed on ceilings and pipes as an acousti- 
cal measure in many schools throughout 
the State. Flaking of asbestos may have 
caused school children to experience respi- 
ratory effects. 

On August 13, 1977, the New Jersey DEP 
adopted new regulations entitled ‘Control 
and Prohibition of Air Pollution From As- 
bestos Surface Coatings" which states that 
no person shall cause, suffer, allow, or 
permit surface coating by spraying on any 
building, structure, facility, installation, or 
internal or external portion thereof, asbes- 
tos or friable material containing in excess 
of 0.25% asbestos by weight. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments of portland cement 
into New Jersey totaled 1,335,000 short 
tons, nearly the same as in 1976. Masonry 
shipments into New Jersey totaled 56,000 
short tons, nearly 4% more than in 1976. 
Most of the portland and masonry cement 
was manufactured in eastern Pennsylvania 
and eastern New York. Cement was distri- 
buted from five terminals, two in Jersey 
City, and one each in Bayonne, Elizabeth- 
port, and Newark. 

Clays.—The quantity of clay produced 
increased nearly 11% from 61,549 short 
tons in 1976 to 68,112 short tons in 1977. 
Total value was 13% higher and the aver- 
age unit value of clay increased $0.06 per 


short ton from $5.37 in 1976 to $5.43 in 1977. 
Common clay and shale accounted for 76% 
of the total tonnage and 70% of the value, 
while fire clay accounted for the remaining 
23% of tonnage and 30% of value. Common 
clay and shale were used for face brick and 
sewer pipe, whereas fire clay was used for 
fire brick and block, refractory mortar, and 
sealing. Common clay and shale were pro- 
duced in Somerset and Middlesex Counties, 
and fire clay, in Cumberland and Middlesex 
Counties. The leading clay producer was 
New Jersey Shale Brick & Tile Corp. and 
the leading fire clay producer was J. S. 
Morie & Son, Inc. 

Gem Stones.—Collectors and dealers col- 
lected mineral specimens from several lo- 
calities, refuse areas, and abandoned quar- 
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ries located principally in the northern part 
of the State. The value of the material 
collected was estimated to be $17,000, the 
same as in 1976. 

Graphite (Synthetic).—The Celanese Re- 
search Laboratory, Celanese Corp., Summit 
plant, located in Union County, was the 
only producer of synthetic graphite within 
the State. Compared with 1976, value in- 
creased nearly 79%. Principal uses for the 
synthetic graphite were for carbon raisers 
and for machine and rough shapes. 

Gypsum.—National Gypsum Co. and The 
Flintkote Co. calcined gypsum in Burling- 
ton and Camden Counties. Output was used 
mainly in the manufacture of wallboard, 
lath, and sheating. Production decreased 
15%, but increased more than 6% in value 
compared with that of 1976. 

Iodine.—Consumption of organic and in- 
organic iodine by eight chemical and phar- 
maceutical companies consumed 859,520 
pounds, a 36% increase compared with that 
of 1976. Iodine was consumed in manufac- 
ture of resublimed iodine, potassium iodide, 
sodium iodide, and organic iodide con- 
taining compounds. Iodine was also used as 
catalysts, food supplements, stabilizers, in 
inks and colorants, pharmaceuticals, and 
sanitary uses. 

Lime.—The Limestone Products Corp., 
Sussex County, was the only producer of 
lime in the State. Production increased 
nearly a hundredfold with a corresponding 
increase in value compared with that of 
1976. Lime is used mainly for chemicals, 
construction, refractories, and agricultural 
products. 

Magnesium Compounds.—Production of 
magnesium compounds decreased nearly 
34% in quantity and more than 52% in 
value compared with that of 1976. National- 
ly, New Jersey produced 4.7% of the total 
quantity compared with 7.1% in 1976. Re- 
fractory magnesia was produced in Cape 
May County by Harbison-Walker Refrac- 
tories. The major end use for magnesia 
continued to be the manufacture of refrac- 
tories. Other uses include fertilizers, phar- 
maceuticals, production of animal feed, and 
other chemical processing and manufac- 
turing applications. 

Marl, Greensand.—Output of greensand 
marl decreased nearly 30% in quantity, but 
increased 13% in value compared with 1976 
figures. The marl was produced in Glouces- 
ter County and used for water treatment 
and agricultural purposes. 

Peat.—Production of peat increased 12% 
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in quantity, from 26,298 short tons in 1976 
to 29,488 in 1977. Total value of peat sold 
increased 35.4%, but average unit value 
decreased $0.59 per short ton to $25.49 in 
1977. Peat was recovered from bogs near 
Newton, Stanhope, and Sussex in Sussex 
County and near Great Meadows in Warren 
County. Leading producers were Hyper- 
Humus Co. Mt. Bethel Humus Co. Inc., 
Netcong Natural Products, and Kelsey Hu- 
mus & Partac Peat Co. Most of the output 
was used for general soil improvement with 
minor use for packing flowers and as an 
ingredient for potting soil. 

Perlite.—Crude perlite was expanded at 
two plants in Middlesex County. Production 
and value increased 7.6% and 20%, respec- 
tively, compared with 1976 figures. Expand- 
ed perlite was used in roof insulation, in 
plaster and concrete aggregate, in masonry 
and cavity filler, and as a soil conditioner. 

Sand and Gravel.—The total output of 
sand and gravel declined nearly 22% in 
quantity and 26% in value compared with 
that of 1976. Construction sand and gravel 
accounted for 79% of the quantity and 53% 
of the value; industrial sand and gravel 
accounted for 21% of the quantity and 47% 
of the value. Of the 7,671 thousand short 
tons of construction sand and gravel sold or 
used, 36.7% was used for concrete aggre- 
gate, 9.7% for concrete products, 7.2% for 
asphaltic concrete, 10.3% for roadbase and 
coverings, 29.5% for fill, and the remaining 
6.5% for railroad ballast and other uses. 
Industrial sand was used mainly for mold- 
ing, abrasives, glass manufacture, and met- 
allurgical purposes. The average unit value 
of construction sand and gravel was $2.03 
per short ton and $6.80 per short ton for 
industrial sand and gravel. During the year, 
63 mines produced sand and gravel in 14 
counties compared with 68 mines in 14 
counties in 19776. 

The leading county was Cumberland with 
nine mines producing more than 25% of the 
sand and gravel and nearly 49% of the total 
value. Other leading counties in declining 
order of production were Ocean, Morris, 
Camden, Cape May, and Passaic. 

The largest producers of construction 
sand and gravel are Houdaille Construction 
Materials, Inc., New Jersey Pulverizing Co., 
Rite Dun Sand and Gravel Co., Tuckahoe 
Sand & Gravel Co., and Lockhart Sand Co. 

Leading producers of industrial sand and 
gravel are Pennsylvania Glass Sand Corp., 
Whitehead Bros. Co., Brimfield Co., South 
River Sand Co., and J. S. Morie & Son Inc. 


MINERALS YEARBOOK, 1977 


Table 4.—New Jersey: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


ü 1976 1977 
= Quantity Value Quantity Value 
Construction 
Band oe sn ee ee et 6,577 12,185 5 9,961 
%%0%00ͥͥͤ³¹ imm... x ae 0 123 2,401 5,590 
ustrial: | 
Sünd co cel AL AE AA 2,819 19,180 2,026 13,775 
«§ÖÄ˙1¹166 
Total od on seu ⅛ð 12,420 89,439 9,697 29,821 
W Withheld to avoid disclosing company proprietary data; included with “Industrial sand.” 
1Data may not add to totals shown because of independent rounding. 
Table 5.—New Jersey: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 
» 1976 19771 
Be 
Quantity Value Quantity Value 
Concrete aggregate__________________-~~_ 2,959 7,211 2,814 6,061 
Concrete products ,984 7,154 747 1,612 
Asphaltic concrete kk kk „ 1.265 2,657 556 1,819 
Roadbase and coverinnsgsssßqñ 719 1,141 789 1,720 
17 lec ne 8 959 1,002 2,265 8,179 
Other uss i ee Oe eee 312 1,083 303 1,027 
Total i Se a AME e. LCD 9,601 20,309 7,671 15,551 
1Railroad ballast included in “Total.” 
?Data may not add to totals shown because of independent rounding. 
Table 6.—New Jersey: Sand and gravel sold or used, by county’ 
(Thousand short tons and thousand dollars) 
1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
mines mines : 
All.... ⁵¾ Sek 2 W W 2 W W 
Bergen 1 W W 1 W W 
Burlington 22 86 3 2,080 4,598 2 W W 
Camden... ee ee ek 6 603 1,546 4 1,082 1,983 
Cape Maãʒyyrv ~~ 3 582 1,056 5 598 1,090 
Cumberland 11 2,765 18,076 9 2,460 14,296 
Gloucester __ ~~ ~~~ ~~ l2l2.- 6 84 183 6 182 197 
Middlesex |... ----- 4 644 1,480 4 452 684 
Monmouth... ggg 8 244 674 3 242 464 
p . kd 6 1.850 4,088 5 1,191 2,983 
e i es 7 1,820 2,618 8 1,882 8,283 
us |, EMEN asnan 6 508 1,883 5 584 1,454 
%%% j mr ey 8 506 988 7 287 463 
z 25 36 oS co cule ee 2 W W 2 W W 
Total 68 12,420 39,439 63 9,697 29,827 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Stone.—New Jersey ranked 25th among 
other States in output of crushed stone, 
producing nearly 13 million short tons val- 
ued at $46.62 million, an increase of 16% in 
quantity and 19% in value compared with 
that of 1976. Crushed stone was produced by 
23 companies at 30 quarries in 10 counties. 


Leading stone producers were Traprock In- 
dustries, Inc., Stavola Construction Materi- 
als Inc., and Mt. Hope Materials Corp. 
Leading counties in descending order of 
crushed stone production were Somerset 
and Passaic. Other counties producing 
crushed stone in alphabetical order were 
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Essex, Hudson, Hunterdon, Mercer, Morris, 
Sussex, Union, and Warren. Unit value of 
crushed and broken limestone used as agri- 
cultural limestone was $8.54 per short ton; 
dense-graded roadbase, $2.79; filter stone, 
$8.13; flux stone, $7.97; asphalt filler, $3.30; 
other filler, $17.56; lime manufacture, $3.10; 
and other unspecified aggregate, $11.90 per 
short ton. 

The unit price per short ton for crushed 
granite ranged from $2.59 for concrete ag- 
gregate to $5.00 for poultry grit, and the 
unit price for traprock ranged from $0.89 
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for fill to $5.64 for asphalt filler. With a 
production of over 9 million short tons of 
crushed traprock, New Jersey ranked sec- 
ond in the Nation in crushed traprock 
production. 

Dimension stone was quarried in Hunter- 
don County by Delaware Quarries and the 
product used for cut building stone and 
house stone veneer. Compared with that of 
1976, production of dimension stone de- 
creased nearly 7% in quantity and nearly 
4% in value even though the unit price 
increased $2.18 to $71.20 per short ton. 


Table 7.—New Jersey: Crushed stone, i sold or used by producers by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
Be 
Quantity Value Quantity Value 
Rar cu 4,809 16,010 5,062 18,950 
o oe 2,455 8,048 3,057 9,484 
Bituminous aggregat kk 1,810 5,659 2,094 6,775 
Concrete |. nue meu Me LLL 869 1,068 772 2,167 
7); ˙ð¹w ff y ⁊v ee ee 855 1,269 $93 1,260 
Surface treatment aggregate ___________.____.___-- 107 341 167 521 
Riprap and MORE i ee 112 396 1 585 
ilroad ballast - .__—----—------------------——— W W 185 887 
Filterstone. __ ~~ Lk W W 188 
% ²Ü¹—ͥ—1 i]iꝛ ꝛ⅛²iw th se ce 1.215 6,219 1,185 7,056 
1JJöĩ˙·;éC A 3 11,284 $9,012 12,998 46,621 
W Withheld to avoid disclosing company proprietary data; included with “Other uses. 
Includes traprock, granite, and limestone 
Includes stone 1 for roofing sranules. tural limestone, t filler, other filler, sulfur dioxide qon, lime 
manufacture (1977), fill, flux stone, eid neu tion, mineral food, other uses, and uses indicated by symbol W 
Data may not add to ‘totals shown because of ee rounding. 


Sulfur. —Shipments of byproduct sulfur 
increased 16% to 126,246 long tons. Value 
also increased 17% to $5.9 million compared 
with that of 1976. Elemental sulfur was 
recovered as a byproduct of petroleum re- 
fining at the Mobil Oil Corp. and Texaco, 
Inc. refineries located in Gloucester County, 
at the Exxon Co., U.S.A. refinery located in 
Union County, and at the Chevron Oil Co. 
refinery in Middlesex County. 

Sulfur is used mainly for manufacture of 
sulfuric acid and fertilizers. Other uses are 
for plastics, synthetic products, paper prod- 
ucts, and explosives. 

Vermiculite.—Exfoliated vermiculite was 
produced by the W. R. Grace & Co. in 
Mercer County and by The Schundler Co. in 
Middlesex County from crude vermiculite 
mined in other States. Exfoliated vermicu- 
lite sold or used increased nearly 11% in 
quantity and 28% in value compared with 
1976. The exfoliated vermiculite was used 
mainly for agricultural purposes, loose-fill 
insulation, fireproofing, and lightweight 
concrete aggregate. 


METALS 


Copper.—AMAX Inc.’s subsidiary, U.S. 
Metals Refining Co., located at Carteret is 
the State’s largest secondary copper refin- 
ery. Principal source materials are copper 
containing scrap and blister copper from 
AMAX’s operations in other States. 

Federated Metals Corp. acquired 
ASARCO, Inc.’s copper alloy and lead prod- 
ucts plants at Perth Amboy, effective April 
1, 1977. The plant previously converted 
metal scrap into continuous cast bronze and 
brass products and lead pipe and sheet. 

Ferroalloys.—Shieldalloy Corp., New- 
field, Gloucester County, produced ferroal- 
loys of vanadium, titanium, boron, chromi- 
um, columbium, and columbium-nickel. 

Iron Ore.—The Mt. Hope mine, the only 
active underground iron ore mine east of 
the Michigan-Minnesota area, officially 
opened on October 26, 1977, shipping to 
consumers 23,000 long tons of ore valued at 
over $0.5 million before closing on February 
24, 1978. The Mt. Hope mine, located 38 
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miles from Manhattan, began operating in 
pre-Revolutionary War times supplying 
musket shot and cannon balls to General 
George Washington’s Army. Since then, 
approximately 20 million tons of ore has 
been produced with an iron content of 58%, 
being upgraded to 68% after processing. 
Proven deposits still remain underground 
with large inferred reserves indicated. 

Iron Oxide Pigments.—Metal-base pig- 
ments, used primarily in the manufacture 
of paint, were produced at a number of 
plants in New Jersey. Production decreased 
less than 1% from 10,957 short tons in 1976 
to 10,917 short tons in 1977, but value 
increased over 14% from $8.4 million in 
1976 to $9.7 million in 1977. Iron oxide 
pigments were produced in Camden County 
by Combustion Engineering, C. E. Minerals 
Div.; in Essex County, by E. I. du Pont de 
Nemours & Co., Inc., and Sterling Drug, Inc; 
and in Mercer and Middlesex Counties, by 
Cities Service Co. 

Iron and Steel.—Co-Steel International 
Ltd., a Canadian concern, located in nearby 
Toronto, announced in early 1977 plans to 
build a $95 million steel production facility 
in Perth Amboy on an 85-acre site of the 
Raritan Copper Works division of The Ana- 
conda Company which was closed in 1975. 
Buildings used by Raritan Copper will be 
razed to make way for a modern electric 
furnace with a first-phase production capac- 
ity of 500,000 tons of steel annually using 
Scrap metal as its raw material. Facilities 
are to be completed in early 1979. 

United States Steel's Fairless works, lo- 
cated north of Philadelphia along the Dela- 
ware River, produced hot and cold rolled 
sheets for the automobile and appliance 
industries, tin plate for the food and bever- 
age industry, rods and wire for the wire 
products industry, continuous weld pipe for 
low-pressure transmission systems, bar 
products for fasteners, forgings, and ma- 
chine parts, and wire rope for bridge cable, 
guy wires, elevator, and shovel cables. Fair- 
less also produced replacement ropes for the 
Comilog monocable aerial ropeway in Afri- 
ca, the longest in the world. This ropeway 
traverses one of the richest manganese ore 
deposits in existence. Track strand for a 
tramway in Peru was also manufactured at 
the Trenton plant. Other products produced 
were guy wire strand for a radio tower in 
Florida, replacement cables for the Benja- 
min Franklin bridge that links Philadel- 
phia and Camden, and various cables for 
the oil drilling industry. 
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Selenium.—Selenium was produced as a 
byproduct from two copper refineries in 
1976. AMAX Copper, Inc., and The Anacon- 
da Company, Perth Amboy, produced sele- 
nium, a byproduct of the electrolytic copper 
process used mainly for electronic compo- 
nents, ceramics and glass, chemicals, and 
for other minor uses. Selenium is also used 
in rectifiers, photoelectric cells, and other 
electronic components. Small portions of 
selenium, when added to glass melts, neu- 
tralize the green coloration caused by iron, 
while larger amounts produce gray and 
bronze-tinted window glass that reduces 
glare and heat transmission. 

Tellurium.—Tellurium was produced by 
AMAX Copper, Inc., in Cataret, and The 
Anaconda Company, in Perth Amboy, with 
production increasing 63% over that of 
1976. The major uses of tellurium were for 
mold dressing and cast iron products, for 
improvement of machinability of some low- 
carbon steels and high-strength alloy steels, 
and for use in various chemicals. Tellurium 
is commercially recovered principally from 
the precious metal-rich anode slimes ob- 
tained from the electrolytic refining of cop- 
per. 

Titanium.—The quantity and value of 
ilmenite increased 23% in quantity and 
33% in value compared with 1976. Glidden- 
Durkee div., SCM Corp. recovered ilmenite 
from a sand deposit near Lakehurst, 
Manchester, and Jackson Townships, Ocean 
County. The total potentially economic re- 
serves in this area are estimated to be 
greater than 15,000 acres although residen- 
tial development will probably affect pro- 
duction of the sands that have a mined 
concentration of 3% for depths to 25 feet 
and occasionally the concentration may be 
found to depths of 80 feet or more. Smaller 
areas of ilmenite ore with mineral concen- 
tration less than the Lakehurst area are 
located near Browns Mills and Medford 
Lakes, Burlington County. Another tita- 
nium producer is American Smelting and 
Refining Co. which began shipping ilmenite 
from its new suction dredging system near 
Lakehurst. The dredged sand is upgraded to 
a 63% titanium dioxide concentrate in two 
successive melting stages. A third unnamed 
company has completed preliminary drill- 
ing tests to determine feasibility of ilmenite 
production in the Lakehurst area. Ilmenite, 
an ore containing titanium dioxide, is used 
in the manufacture of paints, paper, rubber, 
and leather products. 

Zinc.—New Jersey ranked sixth national- 
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ly in the production of zinc, behind Missou- 
ri, Tennessee, New York, and Colorado, 
producing 33,464 short tons or 66.9 million 
pounds valued at $23 million, a decrease of 
1% in quantity and 8% in value compared 
with that of 1976. Unit prices of zinc in 1977 
were $0.3440 per pound or $668 per ton. 
Zinc was produced only in Sussex County, 
the ore crushed and shipped directly to a 
company-owned smelter at Palmerton, Pa., 
where zinc and manganiferous residue were 
recovered. Zinc is used primarily for galva- 
nizing, brass products, and zinc-base alloys. 


MINERAL FUELS 


Natural Gas.—Although the State’s worst 
natural gas shortage occurred during the 
past winter, the gas companies are claiming 
they are developing new gas surpluses and 
have requested the PUC for permission to 
expand services. In early June the PUC 
allowed two north Jersey natural gas com- 
panies to expand services to additional cus- 
tomers, but delayed action on requests filed 
by the gas companies serving the southern 
part of the State. At yearend the PUC 
allowed three of New Jersey's gas distribu- 
tion companies to serve additional custom- 
ers while the fourth gas company was given 
permission to increase service to present 
customers. 

Petroleum.—The Department of the Inte- 
rior's first mid-Atlantic Outer Continental 
Shelf (OCS) No. 40 sale resulted in 93 tracts 
comprising 529,466 acres being leased to 
companies planning to drill for oil and gas 
off the New Jersey coast. The U.S. Geologi- 
cal Survey estimates a minimum of 400 
million barrels and a maximum of 1.4 bil- 
lion barrels of oil in the Baltimore Canyon. 
Exxon Corp. plans to be the first company 
to begin drilling for oil in early 1978 in an 
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area approximately 95 miles east of Atlan- 
tic City. Additional acreage consisting of 
over 700,000 acres in the Baltimore Canyon, 
identified as OCS sale No. 49, with leasing 
rights, will be available in early 1979. 

U.S. Coast Guard statistics show that 
41,218 gallons of oil from 163 separate spills 
entered the waters of the Delaware Bay, 
Delaware River, and south Jersey shore 
locations during the first half of 1977. The 
figures represent a 94% decrease from the 
667,236 gallons spilled during the second 
half of 1976. In early February the Bou- 
chard Barge No. 105 backed away from a 
pier at the Chevron Oil Co. terminal, rup- 
turing two tanks causing loss of 200 gallons 
of oil into Raritan Bay. In late August a 
mysterious weekend oil spill in the 
Brigantine-Atlantic City area occurred. 
Approximately 200 gallons of oil were 
cleaned from the ocean surface before dam- 
age was done to the beach area. U.S. Coast 
Guard statistics indicate approximately 
80% of all oil pollution is intentional, the 
result of crewmen cleaning their tanks and 
dumping the polluted water into the ocean. 
During the year the Governor signed into 
law a bill providing assistance to business 
and industry affected by oil spills. 

A report by DEP titled “The Coastal 
Management Strategy" is a study of the 
1,976 square miles of New Jersey coastal 
region regulated under the Coastal Area 
Facilities Review Act (CAFRA). This study 
forms the basis of State regulations of 
development along the coast from Sandy 
Hook to Cape May and northward on the 
Delaware Bay to the Delaware Memorial 
Bridge. 


1State Liaison Officer, Bureau of Mines, Harrisburg, Pa. 
Wall Street Journal. September 9, 1977. 


Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Cla s: 
re: 
J. S. Morie & Son, Ie Box 35 Pit. ——————— Cumberland 
Mauricetown, NJ 08329 
Miscellaneous: 
New Jersey Shale Brick & Tile Cord Box 490 Plant Somerset 
Somerville, NJ 08876 
Gypsum, calcined: 
Jim Walter Corp ---------------- No. 1 River Rd. 500 Bergen. 
National G co 325 Delaws du ei do Burl 
atio um Co ------------—- aware Ave cic udi uet urlington. 
TE Buffalo, NY 14202 
The Flintkote co 480 Central MEE. ENSE Camden 


tral Ave. 
East Rutherford, NJ 07073 
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Table 8.—Principal producers —Continued 
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Commodity and company 
Iimenite: 
AS. ETC emu re oa A 


Glidden-Durkee Div., SCM Cord 


Iron oxide pigments (manufactured): 
Cities Service Co 


Combustion Engineering C. E. Minerals Div 
E. I. du Pont de Nemours & Co. Ine 
Magnesium alter Re Refractories, a division 
of Dresser Industries. 


Marl nsand: 
ICC Lair 


Kelsey Humus and Partac Coo 
Mt. Bethel Humus Co., Ine 


Sand and I: 
Brick-Wall Corp JVC ROTE MEN 
Houdaille Construction Materials, Ine 


J. S. Morie & Son, Ine 
New Jersey Pulverizing o 


New Jersey Silica Sand Oo 
Pennsylvania Glass Sand 


Tri County Asphalt Cord 


Traprock (basalt), crushed and broken: 
Anthony Ferrante & Sons, Inc 


Houdaille Construction Materials, Ine 


Mt. Hope Materials Cord 
Trap Rock Industries, Inc - 


Mobil Oil e JJ ͤ 
Texaco % · -¹² ---. 


Vermiculite (exfoliated): 
W. R. Grace & co 


The Schundler CO0O0o 


Address 


Rt. 70, Mile 41 
Lakehurst, NJ 08733 


Box 5 
Lakehurst, NJ 08733 


880 Madison A 
New York, NY 1 10017 


St. 
Ae rimi oo PA 19108 
60 Hanover Rd. 
Florham Park, NJ 07982 
Rt. 202, Mine Brook Rd. 
Bernardsville, NJ 07924 
NA 07419 
Route 1 
Hopatcong, NJ 07848 


1200 


Eagle Point, Box 52882 
t, 
Houston, TX 77052 


62 Whittemore Ave. 
oe MA 02140 
Metuchen, NJ 08840 


Type of activity 


rae ee 


The Mineral Industry of 
New Mexico 


By Herman W. Sheffer! 


Mineral production in New Mexico con- 
tinued to rise to a new record high in 1977, 
reaching a total value of nearly $2,911 
million, an increase of 16% over that of 
1976. The high increase in the value of 
minerals produced is mainly a reflection of 
increased prices, since quantity of produc- 
tion increased for only three more mineral 
commodities than the number for which 
production decreased. In 1977, New Mexico 
ranked eighth in the Nation in total miner- 
al production value. New Mexico continued 
to produce a broad variety of minerals 
including fuels, metals, and nonmetals, and 
the industry comprised a major sector of the 
State’s economy. New Mexico continued to 
be the leading producer of perlite, potassi- 
um salts, and uranium in the United States. 


The State was also among the leaders in 
output of copper, helium (high purity), lead, 
manganiferous ore, mica (crude), molybde- 
num, natural gas, natural gas liquids, pum- 
ice, crude petroleum, silver, tin, and vana- 
dium. Fuels continued to rank first in value 
of production, accounting for $2,154 million, 
followed by metals ($528 million), and 
nonmetals ($229 million). Of the 28 miner- 
als reported produced in New Mexico, 6 
accounted for 98% of the total mineral 
production. These minerals, ranked by val- 
ue with percentage showing individual 
share of the total, were as follows: Natural 
gas (33.5%), petroleum (27.7%), natural gas 
liquids (9.8%), uranium (8.9%), copper 
(7.6%), and potassium salts (5.8%). 


Table 1.—Mineral production in New Mexico! 


1976 1971 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
Carbon diox ide thousand cubic feet. 856,548 $80 W W 
CUB . ENIMS thousand short tons 56 116 69 $113 
Coal, 1 ))J%7VVJͤͤ Ku do- 9,760 11,083 87,952 
Copper (recoverable content of ores, etc..) short tons. . 172,360 239,925 164,698 220,031 
Gem stones NA 210 NA 170 
ae (recoverable content of ores, etc.)) troy ounces. . 15,198 1,905 13,560 2,011 
Gypsu Rn PEETER 8 thousand short tons. _ W W 182 1,227 
e ore (5% to 350% M)) short tons 45,362 W 29,120 
Mica (scrap pp thousand short tons W W 14 
Natural gas_________________-~- million cubic feet. 1,230,976 695,501 1,202,973 974,408 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand 42-gallon barrels. _ 9,490 51,369 
} 44,916 286,299 
Liquefied petroleum gases do____ 32,654 180,577 
Pen onu m a E I E thousand short tons eo ie 2 55 
Ferhtg. m mem c memi 88 do... 481 8,403 521 9,543 
Petroleum (crude ! — thousand 42-gallon barrels. 92,130 814,419 87,223 805,065 
Potassium salt thousand short tons. 2,083 165,354 2,085 169,616 
Pulie8 coeur Rm Le do 486 1.560 457 1, 835 
See foot notes at end of table. 
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Table 1.—Mineral production in New Mexico! —Continued 


1976 1977 


Mineral i Value ; Value 
Quantity (thousands) Quantity (thousands) 


Sand and gravelnlnln thousand short tons. . 1,102 $16,671 8,604 $17,685 
Silver (recoverable content of ores, etc.) 
Š thousand troy ounces. _ 892 3,880 918 4,242 
tone: 
Crushed ___________.._____ thousand short tons 1,921 4,289 1,950 4,785 
Dimension _________________ ~~ -.---— do____ 14 105 17 106 
TIE ond T ͤ ok E er metric tons. . W W PM ux 


Uranium (recoverable content of U3Og) 
thousand pounds. . 11,880 191,271 13,167 260,037 
Combined value of cement (masonry and portland), 
fire clay, helium (high-purity), lead, lime, 
molybdenum, salt, vanadium, zinc, and 


values indicated by symbol W. | ---------------- XX 134,492 XX 65,617 
% koa od ee dite E D Ei LEA XX 2,510,127 XX 2,910,804 
Total 1967 constant dollarKLWo XX 902,391 XX 51, 436,773 

preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; included with 


Combined value" figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes fire clay; included with “Combined value" figure. 


Table 2.—Value of mineral production in New Mexico, by county! 


(Thousands) 
Minerals uced in 1977 
County 1916 1977 deal weak 
Bernalillo- - - - - --------------- $21,012 $28,506 Cement, sand and gravel, stone, clays. 
Catron- = nem K e a W W Sand and gravel, silver, gold, salt, stone, 
copper, ead, zinc. 
Cha ves 20,387 561 Sand and gravel. 
CONS is oe ee eee etna W W _ Sand and gravel, stone. 
JJ qbLæ;:! W W Sand and gravel. 
De Bát o % ům d dd ed uei W 175 Do. 
Dona Ana 1.306 1.855 Sand and gravel, pumice, stone, clays. 
Eddy oh cot v 88 539,694 160,688 Potassium salts, salt, sand and gravel. 
Grant. ccn I iu Lu 259,105 241,916 Copper, zinc, silver, lime, gold, lead, 
molybdenum, stone, manganiferous ore, sand 
and gravel. 
Guadalu dre W W Stone, sand and gravel. 
PIng ee ß 80 W Natural carbon dioxide. 
Hidalgo 2m mni 591 399 Stone, sand and gravel, clays, silver, gold, 
copper, lead. 
)J ĩ ac ed cue 903,403 W Potassium salts, sand and gravel, stone. 
Emoolh e c re Lo LL 1 W Stone, sand and gravel. 
URN se eee 8 W Sand and gravel, clays, stone. 
McKinley - -- ---------------—-- 190,047 178,664 Uranium, stone, vanadium, molybdenum. 
ONG EENE E ee E eee ee 3 Sand and gravel. 
OQ is E ie 474 504 Sand and gravel, stone. 
c St ee ee eee Si W Sand and gravel. 
io Arriba noce 113,187 W Pumice, sand and gravel, stone. 
Roosevelt 19,04 W Stone. 
Sandoval a are mss rra ,043 1,190 | Gypsum, peat, sand and gravel, pumice. 
r. re 283,164 W Sand and gravel, helium, pumice, clays. 
San Miguel 396 Sand and gravel. 
CCC Gece wesc uk 1,202 W Sand and poe pumice, gypsum. 
Siera eeuna ¾ AA 8 W Gold, sand and gravel, silver, lead. 
Te ch es oar W 1.350 Perlite, sand and gravel, stone, lead, pumice, 
silver, gold. 
P es cig ha ie aca a St as, 52 ee RS 41,254 37,486 Molybdenum, perlite, mica, sand and gravel, 
stone, pumice. 
Torran 22 oe oe ee 204 163 Sand aad gravel, stone. 
Unión epe ERU W W Pumice, sand and gravel. 
Vene. 8 79,154 W Uranium, sand and gravel, perlite, stone. 
Undistributed*_________________ 30,344 2,256,944 
Total* A e 2,510,127 2,910,804 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Los Alamos County is not listed because no production was reported. 

he value of petroleum is based on an average price per barrel for the State. 

Includes some sand and gravel, natural gas (1977), natural gas liquids (1977), petroleum (1977), and coal (1977) that 
cannot be assigned to specific counties, gem stones and values indicated by symbol v. 

*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of New Mexico business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor foreree thousands_ _ 466.0 503.0 77.9 
Unemployment -------------------------------—— do- 43.0 39.0 9.3 
Employment (nonagricultural): 

INNING El ee Ld eel eo do... 21.5 23.4 +8.8 
,, ß ß do- 30.3 32.1 +5.9 
Contract construction „ do- 26.1 30.5 +16.9 
Transportation and public utilities do- 23.4 24.7 +5.6 
Wholesale and retail trade do- 90.4 95.4 +5.5 
Finance, insurance, real estate do... 17.0 18.2 +7.1 

/ ³Ü¹¹¹Am b eA et RA e tye a E do... 73 79.7 +8.7 
Governmeonntnttnttkk uk do. ___ 108.0 110.8 +2.6 

Total nonagricultural employment do_ ___ 390.0 414.8 +6.4 

Personal income: 
(o TEE millions $6,209 $6,970 +12.3 
Për capita- nc ets s . T E $5,298 $5,857 + 10.6 
Construction activity: 
Number of private and public residential units authorized 8,348 13,667 + 63.7 
Value of nonresidential construetionnn n millions $116.2 $110.1 -5.3 
Value of State road contract awards do- $46.3 $65.0 +40.4 
Shipments of portland and masonry cement to and within the State 
thousand short tons- _ 559 636 +13.8 
Mineral production value: 
Total crude mineral value ________________________ _ millions 82,510. 32, 910.8 +16.0 
Value per capita, resident population $2,149 2,446 +13.8 
Value per square mile --—-----------------------——-—----—— $20,631 $23,925 +16.0 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. ; 
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Figure 1.—Value of copper, petroleum, and total value of mineral 
production in New Mexico. 
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Mining operations were located through- 
out the State, but most of the petroleum 
and natural gas was produced in the south- 
eastern and northwestern parts. Copper 
was produced principally in the southwest- 
ern corner of the State, uranium was mined 
and processed in the west-central part of 
the State, potash was mined and processed 
in the southeastern part, and most of the 
molybdenum and perlite was produced in 
the north-central part of New Mexico. Coal 
was mined and used to generate electricity 
in the northwestern part of the State; addi- 
tional coal for use in steelmaking was 
mined in the northeastern part of the State. 

New Mexico was a significant supplier of 
raw materials to other States. Many of the 
mineral commodities mined in New Mexico 
are processed or refined out of State, and 
most of the mineral products are consumed 
out of State. Two coal-burning power gener- 
ation plants, 2 copper smelters, 1 cement 
plant, 7 potash refineries, 8 oil refineries, 
and 39 natural gas processing plants are 
located within the State. 

Several events in the mining industry of 
New Mexico during 1977 were significant. 
The Hidalgo Copper Smelter of Phelps- 
Dodge Corp. was operated for the first full 
year and processed concentrates from the 
company’s Tyrone operation, plus concen- 
trates from Cyprus Bagdad Co. in Arizona. 
Environmental Research and Technology of 
Ft. Collins, Colo., began a baseline study for 
Exxon Minerals to assess the effects of an 
underground mine in the area of Pinos 
Altos. United Nuclear Corp. began operat- 
ing its new uranium mill near Church 
Rock in May. Sohio Petroleum Co. began 
operations at its $18 million uranium mill 
on the L-Bar Ranch near Seboyeta. The 
Anaconda Co. and United Nuclear Home- 
stake Partners filed applications with the 
State Environmental Improvement Agency 
for 5-year renewals of their State licenses to 
handle radioactive materials. Phillips Pe- 
troleum Co. bid $237,766 for a 640-acre 
uranium lease tract 18 miles northeast of 
Crownpoint in McKinley County. Quintana 
Minerals Corp. of Tucson delayed opening 
its open-pit copper mine near Hillsboro 
because of depressed copper market condi- 
tions, Beker Industrial Corp. closed its an- 
hydrous ammonia plant near Carlsbad in 
November because of the increased cost of 
natural gas, and there was a temporary 
setback in late June at the Questa mine of 
Molycorp., Inc., when a mudslide damaged 
the electricity-generating plant. A project 
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was started to install coal-burning facilities 
and a third finish mill at the Tijeras cement 
plant of Ideal Basic Industries, Inc. There 
were notable increases in the production of 
cement, clays, gypsum, lead, salt, sand and 
gravel, uranium, and zinc with appreciable 
decreases in the production of gold, high- 
purity helium, manganiferous ore, molybde- 
num, and vanadium. 

Legislation and Government Pro- 
grams.—Environment and energy contin- 
ued to be the focal points of government 
activities related to the mineral industry of 
New Mexico. 

The Energy Research and Development 
Administration (ERDA), succeeded by the 
Department of Energy (DOE) on October 1, 
1977, continued work on its waste isolation 
pilot plant (WIPP) project near Carlsbad. 
The objective of the project is to provide the 
Federal Government with experimental da- 
ta and practical pilot plant experience in 
storing low- and intermediate-level radioac- 
tive and transuranic defense waste in bed- 
ded salt deposits. A preliminary draft Envi- 
ronmental Impact Statement (EIS) was cir- 
culated for review within the governmental 
agencies. However, near yearend, the Secre- 
tary of DOE advised the Nuclear Regulato- 
ry Commission that his department would 
be applying for a license to handle high- 
level commercial radioactive waste. This 
change necessitated an expanded EIS, 
which will require more time. Furthermore, 
a request to the Secretary of the Interior 
requesting land withdrawals in the Carls- 
bad area was withdrawn because DOE 
planned to seek Congressional authoriza- 
tion instead. | 

The Secretary of the Interior approved a 
contract on January 14, 1977, between the 
Navajo Tribe and the Exxon Corp., whereby 
the Tribe agreed to let Exxon prospect for 
uranium over 400,000 acres on the reserva- 
tion near Shiprock and to lease 51,200 acres 
of that area for mining. À $6 million bonus 
was paid by Exxon to the Tribe, and the 
Bureau of Indian Affairs estimated that the 
project would mean $400 million in new 
income sources for the Navajos should it be 
successful. Exxon milling operations could 
begin by mid-1984 and as many as 1,146 
workers could be employed when all pro- 
jected mines are operational. The Bureau of 
Mines prepared a financial analysis to de- 
termine if, on the basis of the terms of the 
agreements, there are any inequitable fi- 
nancial consequences. The analysis conclud- 
ed that there would be substantial dollar 
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benefits to the Tribe and that risk would be 
minimal. 

The Forest Service of the U.S. Depart- 
ment of Agriculture completed an invento- 
ry of roadless and undeveloped areas in the 


national forests and grasslands of New 


Mexico as part of its Roadless Area Review 
and Evaluation II program. The inventory 
includes approximately 464,000 acres in 
seven major areas of the State. U.S. Bureau 
of Mines representatives met with Forest 
Service representatives in Denver, Colo., 
during December to discuss mineral occur- 
rences or mineral potential on each individ- 
ual area. 

During 1977, three resources and reserve 
studies were made for ERDA. The U.S. 
Bureau of Mines completed an economic 
recoverability study entitled Valuation of 
Potash Occurrences Within the WIPP Site 
in Southeastern New Mexico.” Sipes, Wil- 
liamson & Aycodo, Inc., reported estimates 
of hydrocarbon potential in the WIPP site, 
and the U.S. Army Corps of Engineers 
completed an evaluation of hydrocarbon 
and potash leases held by private firms in 
the WIPP site. 

The U.S. Bureau of Mines awarded grants 
during the year to two organizations within 
the State as follows: 

1. $14,450 to the New Mexico Bureau of 
Mines and Mineral Resources for a project 
entitled “Copper Leaching Practices in the 
Western United States;" 

2. $19,137 to the New Mexico Bureau of 
Mines and Mineral Resources for a project 
entitled "Column Leaching of Low-grade 
Chalcopyrite Ores Using Thermophilic Bac- 
teria; 

3. $21,000 to the Technology Application 
Center, University of New Mexico, for a 
project entitled Use of LANDSAT Imagery 
in the Monitoring of Surface Mining." 

The U.S. Department of the Interior be- 
gan preparing a regional environmental 
impact statement for the coal-rich area 
near Crownpoint with completion scheduled 
for July 1, 1978. Decisions relative to the 
leasing of Federal land, plant siting, rail- 
road locations, land exchanges, and other 
actions associated with coal development 
are dependent on completion of the EIS. 

A U.S. Department of the Interior task 
force was formed for the San Juan Basin 
Regional Uranium Study. The overall study 
could be later appended to site-specific im- 
pact statements. The lead agency is the 
Bureau of Indian Affairs, and other depart- 
mental agencies provide manpower and re- 
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sources for the study. The report will pro- 
vide an expert synthesis of available infor- 
mation for decisionmakers in government 
and industry, tribal groups, self-interest 
groups, environmentalists, EIS writers, and 
the general public. 

The U.S. Department of the Interior was 
represented by the Bureau of Mines Liaison 
Officer on the New Mexico Statewide 208 
Policy Advisory Committee. The committee 
members were appointed by the Governor 
and were concerned with non-point-source 
discharge of waters into the State's streams 
and rivers. 

The New Mexico Legislature created the 
Department of Energy and Minerals by Law 
1977, Chapter 355. Six existing State agen- 
cies were combined into a single depart- 
ment with broad responsibilities for re- 
search, development, and regulation in the 
energy area. Approximately 120 people op- 
erating on a budget of $3 million will be 
used in 5 divisions of the department. The 
five divisions are (1) administrative ser- 
vices, (2) energy conservation, (3) energy 
resource and development, (4) oil conserva- 
tion, and (5) mining and minerals. Within 
the Mining and Minerals Division, a Geolo- 
gy Bureau, a Mine Inspection Bureau, and a 
Surface Mining Bureau will assume func- 
tions presently assigned to the agency from 
which the division was derived. The Geolo- 
gy Bureau will be responsible for studies of 
energy reserves in the State. The New 
Mexico Bureau of Mines and Mineral Re- 
sources will continue to operate under the 
supervision of the Board of Regents of the 
New Mexico Institute of Mining and Tech- 
nology; however, it will be attached to the 
Mining and Minerals Division for liaison 
purposes. The Mine Inspection Bureau will 
carry out all of the responsibilities of the 
present State Mines Inspector to insure the 
safety of mining and milling operations 
throughout the State. The Surface Mining 
Bureau will provide staff support for the 
Coal Surface Mining Commission, which 
presently hires a consultant to inspect rec- 
lamation activities of the coal mines in the 
State to ensure compliance with the com- 
mission's regulations. Enactment of Federal 
strip mining legislation necessitated the 
expansion of New Mexico's program to 
adopt standards and enforcement policies 
consistent with the more stringent require- 
ments of the Federal Coal Surface Mining 
Control and Reclamation Act of 1977, Pub- 
lic Law 95-87. 

The New Mexico State Legislature passed 
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the Severance Tax Act in March 1977 to 
impose a unified system of severance taxes 
upon the severance of energy resources in 
the form of oil, gas, coal, and uranium, 
taking into account the quantity of energy 
producible in addition to the value of the 
product or natural resource. 

In January 1977, the New Mexico Water 
Quality Control Commission approved new 
ground-water pollution regulations de- 
signed to protect subsurface water re- 
sources. The regulations were designed to 
set numerical standards for ground-water 
quality and to limit contaminant concentra- 
tions in discharges into ground water. 

The New Mexico Coal Surface Mining 
Commission recommended to Governor 
Apodaca that the regulation of strip mining 
be turned over to the Office of Surface 
Mining in the U.S. Department of the Inte- 
rior. Formal action by the State legislature 
is required to revise State regulations to 
conform with the more strict Federal guide- 
lines. 

The Governor of New Mexico signed a 
cooperative agreement with the U.S. De- 
partment of the Interior on January 5, 1977, 
whereby the State would inspect reclama- 
tion of coal-mining operations conducted on 
Federal land. The agreement became effec- 
tive on May 1, 1977, and two coal-mining 
operations, those of Pittsburg and Midway 
Coal Co. and of Western Coal Co., were 
being conducted on Federal land as of that 
date. 

The New Mexico Coal Surface Mining 


Underground „„ 
Millor plant. 2222225225 hus 


Included in surface category. 


Employment in the mining industry is 
expected to double by 1985 as the result of 
large planned developments in the coal, 
uranium, and power generation sectors. 

More than 19,000 men and women were 
employed in the petroleum industry in New 
Mexico during 1977. Approximately 900 
people were employed in the State’s eight 
petroleum refineries. 

During 1977, the metal and nonmetal 
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Commission continued to administer the 
State Mining Reclamation Law. Examina- 
tions of reclamation progress at all coal 
strip mines were made three times during 
the year. 

Papers relating to the Mineral Industry 
of New Mexico were published by the U.S. 
Bureau of Mines? the U.S. Geological 
Survey, and the New Mexico State Bureau 
of Mines and Mineral Resources (a division 
of the New Mexico Institute of Mining and 
Technology).* 

The number of geothermal, mining, and 
oil and gas leases on Federal lands in 
New Mexico decreased to 14,634, totaling 
10,506,608 acres, approximately 40% of the 
federally owned acreage in the State and 
nearly 1496 of the total area in the State. In 
1977, there were 87 geothermal leases, 161 
mining leases, and 14,386 oil and gas leases. 
Most of the mining leases were for coal and 
potash. Geothermal leases amounted to 
156,294 acres, mining leases amounted to 
221,531 acres, and oil and gas leases a- 
mounted to 10,122,783 acres. 

Employment and Safety.—The New 
Mexico Mining Industry employed nearly 
24,000 people, exclusive of clerical person- 
nel, indicating that slightly more than 8,000 
people were employed in exploration, ad- 
ministration, and sales in addition to those 
listed below in production categories. The 
1977 Annual Report of the State Inspector 
of Mines listed employment in the mining 
industry, by categories of activity, as 
follows: 


Non- Sand and 


Coal Metals metals gravel Other Total 
828 3,057 593 517 ake 4,995 
271 3,551 1,616 mo Li 5,438 

(1) 327 193 421 3,313 4,254 
(1) 535 271 97 277 1,180 
1,099 7,470 2,673 1,035 3,590 15,867 


mining industries experienced an accident 
frequency rate of 26.95 and 21.92 per mil- 
lion employee-hours worked, respectively, 
compared with 23.63 and 19.61 in 1976. The 
severity rate per million employee-hours 
worked for the same periods was 4,004 and 
1,634, respectively, compared with 2,892 and 
4,206 in 1976. The mining industry as a 
whole experienced 646 lost-time accidents, 
12 of which were fatal. Coal mining experi- 
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enced 21 lost-time accidents and no fatal 
accidents. 

During 1977, active central mine rescue 
stations were located in Carlsbad, Grants, 
and the Silver City-Vanadium area. 

. The State Inspector of Mines and his 
deputies performed 1,090 mining inspec- 
tions for safety during the year. Federal 
. Mining Safety and Health Administration 
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(MSHA) personnel monitored and assisted 
the State Inspector of Mines. MSHA person- 
nel also investigated and wrote reports on 
11 fatal and no nonfatal accidents and 
investigated 2 natural deaths that occurred 
on mining property. As of yearend 1977, 248 
metal and nonmetal mines and 5 coal mines 
were active in New Mexico. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


New Mexico remained a major producer 
of mineral fuels and was a significant sup- 
plier of energy to other States during 1977. 
Mineral fuels comprised 74% of the State’s 
mineral output in terms of value and a- 


Natural sse ee ee ete 
Crude petroleum _— - - -- ------------------—---—- 
Natural gas liquids_ |... - - - -- -------------—--—— 
Coal 


— a — —— ——— —— — — ——————— —— —— — Á o Á —— — a — 


The petroleum industry continued to be 

the greatest single source of tax revenues 
for the State, and receipts from oil and gas 
production in 1977 ranked third among the 
States General Fund revenue sources. 
Nearly $78 million was paid to the State 
Land Office as royalties, rentals, and bo- 
nuses. Over $37.7 million, or nearly 95% of 
the total amount paid by the Federal Gov- 
ernment to New Mexico through the Fede- 
ral Mineral Leasing Act, is derived from 
leasing Federal lands for oil and gas activi- 
ty. 
" Coal.—Coal production of more than 11 
million tons increased by 1.3 million tons 
from that of 1976 due chiefly to an increase 
in demand for steam coal. Production will 
continue to increase if planned coal-burning 
and gasification projects become realities. 
Coal was produced at one strip mine and 
one underground mine in Colfax County, 
two strip mines in McKinley County, and 
two strip mines in San Juan County. 

Natural Gas.—Production of natural gas 
decreased slightly more than 2% in 1977 


mounted to nearly $2.2 billion. Only petro- 
leum decreased in value during 1977 and 
the value of mineral fuels, which represents 
a large proportion of the total mineral 
commodities produced in the State, is 
shown in the tabulation below. 


1977 Percent of Percent of 
value mineral total 
(thousands) fuels value minerals value 
m $974,408 45.2 33.5 
3 805, 065 37.4 27.7 
3 286,299 13.3 9.8 
. 87,952 4.1 3.0 
Be ee 2,153,724 100.0 14.0 


compared with that of 1976. Value of pro- 
duction, however, increased 40% as the 
average price of natural gas rose to $0.81 
per thousand cubic feet. New Mexico 
ranked fourth among the 50 states in the 
production of natural gas. 

Natural Gas Liquids. Production of nat- 
ural gas liquids increased 6.6% to 44.9 
million barrels and increased in value 
23.4% to $286.3 million. 

Petroleum.—Production of petroleum in 
the State declined for the eighth consecu- 
tive year (5.3% less than in 1976), and for 
the first time crude petroleum was second 
to natural gas as the largest single source of 
mineral value in New Mexico. Value of 
petroleum output decreased 1.1% from that 
of 1976. The petroleum industry was the 
State’s principal source of tax revenue and 
the largest nongovernmental employer. 

Output of crude petroleum totaled 87.2 
million barrels valued at $805 million. New 
Mexico ranked sixth among crude petrole- 
um producing States in the Nation. 
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METALS 


The value of metal production increased 
to $528 million, 9.5% greater than the $482 
million in 1976. Principal cause of the 
increase was a substantial (36%) rise in the 
value of uranium oxide. Uranium produc- 
tion increased but demand for copper re- 
mained depressed and worldwide copper 
inventories continued to climb to record 
levels. Uranium surpassed copper for the 
first time as the principal metal produced, 
accounting for 49% of the total metal value 
in the State. Copper value was nearly 42% 
of the total metal value. Other metals 
produced in New Mexico in 1977 were gold, 
lead, manganiferous ore, molybdenum, sil- 
ver, vanadium and zinc. 

Copper.—Total copper production in 1977 
declined 7,662 tons and nearly $20 million 
in value from that of 1976. The State, 
however, continued to rank third in total 
copper production behind Arizona and 
Utah. Three mines in Grant County and 
one mine in Hidalgo County produced cop- 
per as the primary metal. Three other 
companies in Grant County and one compa- 
ny in Catron County produced copper as a 
byproduct from other metal mining and by 
leaching. The Chino mine of Kennecott 
Copper Corp. near Santa Rita and the 
Tyrone mine of Phelps-Dodge Corp. near 
Tyrone, both in Grant County, were the 
leading copper-producing facilities in the 
State. | | ! 

Ore production at the Chino mine of 
Kennecott Copper Corp. increased slightly 
to 20,700 tons per day in 1977, with acquisi- 
tion of a new power shovel and improved 
production procedures. The company 
brought online a new precipitate plant lo- 
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cated near the new Lampbright waste dump 
to take advantage of lower-cost copper 
found in the waste dump material. Addi- 
tional experience was gained at the Hurley 
smelter during the year in operating the 
supplementary and quality control system 
efficiently in accordance with environmen- 
tal requirements. Smelter operations were 
also improved during the year. More than 
6.8 million tons of ore was mined during 
1977, averaging 0.867% copper, and total 
copper produced from all sources was 57,263 
tons compared with 57,202 in 1976. 

Phelps-Dodge Corp. produced 82,000 tons 
of copper anodes in 1977 at its Hidalgo 
smelter, mainly from concentrates pro- 
duced at the Tyrone mill, compared with 
37,900 tons produced in only the second half 
of 1976. The smelter was designed from its 
inception with air-quality control as a major 
consideration and emission control facilities 
represent more than $129 million of the cost 
of the smelter. During 1977 the company at 
Tyrone mined approximately 71.7 million 
tons of waste and ore to produce 15.1 
million tons of ore that averaged 0.64% 
copper compared with 71.0 million tons of 
waste and ore and nearly 15.5 million tons 
of ore that averaged 0.66% copper in 1976. 
Additionally, 4,900 tons of recoverable cop- 
per was produced by leaching at Tyrone 
compared with 41,100 tons in 1976. 

In 1977, UV Industries milled 2,351,000 
tons of ore, producing 86,000 tons of copper 
concentrate, compared with 2,428,000 tons 
of ore and 88,900 tons of concentrate in 
1976. Ore production in 1977 from under- 
ground mines amounted to 664,000 tons 
assaying 1.66% copper, and from open pit 
mines, 1,687,000 tons assaying 0.82% cop- 
per. Corresponding figures for 1976 were, 


Table 4.—New Mexico: Mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1977, by class of ore or other source material 


Material 


Number old or Gold Silver Copper Lead Zinc 
Source of treated? (troy (troy (short (short (short 
mines? (short tons) Ounces) ounces) tons) tons) tons 
Lode ore: 
Gold and silver? 5 6,478 1,535 30,406 6 25 4 
Copper, lead, and zin e 5 24,404,569 11,098 887,749 143,562 W W 
Total 10 24,411,047 12,633 918,155 143, 568 W W 
Other lode material: Copper 
precipitates 3 28,652 —— — 21.130 ES i 
Total lode material 10 24,439,699 12,083 918,155 164,698 W W 
Placer 6620465 n aec ee 1 um 927 d T E a 
Grand total 11 24,439,699 13,560 918,155 164,698 W W 


W Withheld to avoid disclosing company proprietary data. 


1Detail will not add to totals shown because some mines produce more than one class of material. 


not include gravel washed. 
Combined to avoid disclosing company proprietary data. 


e 
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Table 5.—New Mexico: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


Tem Mines producing! Material Gold Silver c 
unty treated Troy Troy 
Lode Placer. hot toni ounces Value 5 Value 
1975, total. 10 NS 19,586,150 15,049 $2,430,263 792,050 $3,500,862 
1976, totall 12 1 25, 189, 433 15,198 1,904,611 891,932 3,879,905 
1977: 
Catron_________ 1 n 681 58 8,602 5,194 23,996 
Grant 6 5 24,438,769 12,565 1,863,515 911,482 4,211,045 
Hidalgo 1 E 81 6 890 554 2,559 
Sierra 1 1 18 928 137,631 422 1,950 
C 1 DES 150 3 445 503 2,324 
Totaal 10 1 24, 439, 699 13,560 2,011,083 918,155 4,241,874 
Co Lead Zinc 
= — — ——— —ñPF— — Total 
75 Value 7 Value ort Value value 
1975, total. ________ 146,263 $187,801,710 1,931 $830,492 11,015 $8,591,884 $203,155,211 
1976, total. _______ _ 172,360 239, 925,052 W W W W 255,807,121 
1977: 
Catron. ________ (?) 426 (?) 229 20 30 $8,288 
Grant 164,698 220, 036, 043 W W W W 237,908,987 
Hidalgo 2) 327 2) 100 m hc 3,876 
ierra _________ ae DL (3) 264 om PES 139,845 
Socorro ...... D E 8 4.743 phi il 7.512 
Total 164,698 220, 036,796 W W W W 238,093,453 


W Withheld to avoid disclosing company proprietary data. 
lOperations at plants leaching runoff water not counted as mines. 
?Less than 1/2 unit. 


Table 6.—New Mexico: Mine production (recoverable) of gold, silver, copper, lead, and 
ine in 1977, by type of material processed and method of recovery 


; Gold Silver Copper Lead Zinc 
Type 6 and (troy (troy (short (short (short 
ry ounces) ounces) tons) tons) tons) 
e: 

Smelting of concentrateee s 11,098 887,658 148,547 W W 

Direct smelting of: 
OR MM HM" 1,535 80,497 20 25 4 
Precipitates. s == — 21131 DE ns 
TOLL d S aaa 1,535 30,497 21,151 25 4 
Total lode materiaalall 12,633 918,155 164, 698 W W 
j ³W¹⁰uàſ ³Ü˙ ͥ em 8 927 E UN epe c 
Grand total_ v onec eh ee 13,560 918,155 164,698 W W 


W Withheld to avoid disclosing company proprietary data. 
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for underground mines, 668,000 tons assay- 
ing 1.66% copper, and, for open pits, 
1,760,000 tons assaying 0.83% copper. Two 
mills having a combined capacity of 8,000 
tons of ore per day concentrated the ore by 
crushing, grinding, and flotation methods. 
Substantial amounts of byproduct magne- 
tite is produced during concentration. As of 
December 31, 1977, according to the compa- 
ny’s annual report, copper ore reserves in 
the underground mine were estimated at 
16,400,000 tons with an average assay of 
2.06% copper, and ore reserves at the open 
pit operations were estimated to be approx- 
imately 18,093,000 tons with an average 


assay of 0.86% copper. . 
The company also conducted a highly 
successful exploration program near 


Bayard, and a second open pit might be 
opened. Drilling during exploration showed 
mineralization, and new ore reserves were 
estimated to be in excess of 10 million tons 
averaging 0.6% copper. UV Industries also 
continued exploration on 31,100 acres of 
land near Pinos Altos, adjacent to property 
held by Exxon. 

Gold.—Production of gold came from six 
mines operated by six companies in Grant 
County and from one mine in each of 
Catron, Hidalgo, Sierra, and Socorro Coun- 
ties. Most of the production came from 
Grant County and was a result of byproduct 
recovery from copper mining. The quantity 
of gold produced in 1977 was 1,638 troy 
ounces less but $106,000 more than in 1976. 
The average price of gold in 1977 was 
$148.30 per ounce compared with $125.35 in 
1976. 

Lead and Zinc.—The Ground Hog mine 
operated by ASARCO, Inc., in Grant County 
was the leading producer of lead and zinc in 
New Mexico during 1977. Two other compa- 
nies in Grant County and one company in 
Catron County produced lead and zinc. Lead 
was also produced by one company each in 
Hidalgo, Sierra, and Socorro Counties. Zinc 
was not reported produced in any other 
county of the State. 

Production of lead increased 456 short 
tons (21%) and value increased $612 thou- 
sand (60.8%) over that of 1976. The average 
price of lead produced in New Mexico dur- 
ing the year was $0.307 per pound. 

Zinc production increased by 2,520 short 
tons (20.5%) and value increased by $1.1 
million (1296) over 1976 levels. The average 
price of zinc produced in New Mexico dur- 
ing the year was $0.344 per pound. 

Molybdenum.—Principal production of 
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molybdenum came from the Questa mine of 
the Molybdenum Corp. of America (Moly- 
corp) Similar molybdenum concentrates 
were produced by Kennecott Copper Corp. 
as a byproduct at their Hurley copper con- 
centrator. Kerr-McGee also produced a mo- 
lybdenum byproduct during uranium con- 
centration at its Ambrosia Lake milling 
operation. 

Molycorp, Inc., was merged into Union 
Oil Co. of California on July 29, 1977. Open 
pit mining operations at Molycorp's Questa 
mine is planned during 1978. Stockpiled ore 
will continue to be processed in the mill to 
produce molybdenum until 1980. In late 
1977, Molycorp dissolved its partnership 
with Kennecott Copper Corp. and as a 
result of exploration drilling and feasibility 
studies, Molycorp is studying the develop- 
ment of a large-scale underground mining 
operation with production expected to begin 
in early 1980. 

Silver.—Production of silver came chiefly 
as a byproduct of copper, lead, and zinc 
mining and processing. Major producers, in 
order of rank, were Phelps-Dodge Corp., UV 
Industries, Inc., and ASARCO, Inc., all in 
Grant County. Other producers in Grant 
County were Kennecott Copper Corp., Sum- 
mit Minerals and Dresser Industries, Inc. 
Silver was also produced by one company 
each in Catron, Hidalgo, Sierra, and Socorro 
Counties. Silver production increased 26,000 
troy ounces (2.9%) and $362,000 (9.3%) in 
value over that of 1976. The average price of 
silver produced in New Mexico during the 
year was $4.62 per troy ounce. 

Uranium.—New Mexico retained its posi- 
tion as the leading producer of uranium in 
the United States, accounting for 45% of 
the U.S. total production. Total production 
of uranium oxide (UO) amounted to 
13,167,000 pounds, recovered from 3,972,411 
tons of ore. 

Reported production came from 26 mines 
in McKinley County and 4 mines in Valen- 
cia County. The ore was mined by seven 
companies and processed in three uranium 
processing mills having a nominal capacity 
of 13,000 tons of ore per day. The mills, all 
located in the Ambrosia Lake district in 
McKinley County, are operated by Kerr- 
McGee Corp., United Nuclear Corp., Inc., 
and The Anaconda Company. Most of the 
ore was processed at the Kerr-McGee mill. 
The average price of the UO (yellowcake) 
produced during the year was $12.30 per 
pound. 

A U.S. District Judge dismissed a suit 
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filed by 17 Navajos to prohibit the Depart- 
ment of the Interior Secretary from approv- 
ing an Environmental Impact Statement 
regarding a proposed uranium development 
contract between the Navajo tribe and 
Exxon Corp. The Navajo tribe in 1974 
agreed to let Exxon prospect for uranium 
over a 400,000-acre area on the reservation 
and agreed to lease 51,200 acres of that area 
for mining. 

Kerr-McGee Corp. continued exploration 
for uranium in 1977 at a high level. A 
significant increase in uranium ore reserves 
was achieved by concentrated development 
drilling at Church Rock in the Ambrosia 
Lake District and in the Marquez area. 
Uranium production during 1977 increased 
to approximately 4.6 million pounds of U;0, 
compared with 4.1 million pounds in 1976. 
Kerr-McGee also continued to toll-mill ore 
for other companies. Production came from 
seven underground mines in the Ambrosia 
Lake area and from one underground mine 
near Church Rock. Development work be- 
gan during the year on a second mine in the 
Church Rock area and shaft sinking was 
underway at the Rio Puerco mine located 
approximately 50 miles east of the Grants 
mill. 

Phillips Petroleum Co. announced plans 
in March for the company’s first major 
uranium mining operation to be located 
near Nose Rock in northwest New Mexico. 
The company plans to sink four 3,400-foot 
shafts (two for production and two for venti- 
lation) and to start construction of a mill in 
1978 to handle initial production of about 
2,900 tons per day of uranium ore. 

Substantial progress was made during the 
year at the Johnny M. mine of Ranchers 
Exploration and Development Corp. The 
mine had produced about 134,000 pounds of 
uranium oxide by February and future 
outputs were expected to increase. During 
the first quarter of the year, production and 
ventilation shafts at the Hope mine were 
completed and production began in the 
third quarter. About 5,000 tons of uranium 
ore per month is projected to be produced 
from the Hope mine. 

The $18 million uranium mill of Sohio 
Petroleum Co. located on the L-Bar Ranch 
began operations. Production in the mill 
was about 1,500 tons of ore per day. The 
mill, designed and constructed by Fluor- 
Utah, Inc., uses a wet grinding cascade mill 
whereby most airborne radiation related to 
dust problems associated with typical crush- 
ing circuits is eliminated. 
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United Nuclear Corp. completed the sec- 
ond production shaft at its Church Rock 
mine, bringing the mine’s total capacity to 
3,000 tons per day and making it the largest 
underground mine in the United States. 
The company’s Church Rock mill was com- 
pleted in May and was licensed for full 
operation by the New Mexico Environmen- 
tal Improvement Agency. The St. Anthony 
open pit mine in the Laguna district neared 
completion, and a nearby shaft sinking 
project continued on schedule. A new pro- 
duction shaft to improve access to the ore 
body at the Sandstone mine in the Ambro- 
sia Lake district was completed. A substan- 
tial new development project in the Dalton 
Pass area north of Crownpoint was begun 
on two Navajo lease tracts. 

Gulf Minerals produced its first uranium 
in the United States from the Mariano mine 
near Grants in October. Although the mine 
is small and located at a shallow depth of 
500 feet, reserves of 3.5 million pounds will 
be produced over a 4-year period. During 
1977, a total of 60,000 pounds of U;O; was 
produced from the mine’s ore that was toll- 
milled at another company’s mill. Develop- 
ment of service and production shafts at 
Gulfs Mount Taylor mine continued and 
reached the 2,700-foot level. Pilot mining at 
3,300 feet is projected to begin in 1979. 

The share of production for Western Nu- 
clear, Inc., from the Ruby No. 1 mine near 
Grants was 145,300 pounds of U;Qz in 1977, 
compared with 80,400 pounds in 1976 when 
the mine was still in the development state. 
Ore from the mine is milled under contract 
by another company. 

The U.S. Department of the Interior be- 
gan the San Juan Basin Regional Uranium 
Study to project uranium demand and min- 
ing activities in the area from the present to 
the year 2000. Various bureaus of the de- 
partment were assigned responsibilities for 
different chapters of the report, which will 
address factors such as different forms of 
fuels and their availability, cost and loca- 
tion; capital investment and its availability; 
cost of new plants; methods of purchasing 
plants and fuels; constraints on an operat- 
ing company such as state agencies, govern- 
ment regulations, and various laws; factors 
affecting the environment; description of 
the study area; and present and future 
scenarios with and without uranium min- 
ing. 
Other Metals.—Manganiferous ore and 
vanadium were also produced in New Mexi- 
co during 1977. Manganiferous ore produc- 
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tion and value decreased from those of 1976. 
Vanadium production and value decreased 
substantially from those of 1976. 


NONMETALS 


Value of nonmetals production increased 
6.5% to nearly $229 million and represented 
nearly 7.9% of the State’s total mineral 
production value. The most valuable 
nonmetal mineral produced in New Mexico 
continued to be potash (potassium salts); its 
share in value of the total nonmetals output 
was 74%. Other nonmetal minerals pro- 
duced, in descending order of value, were 
cement, sand and gravel, perlite, stone, 
lime, pumice, salt, gypsum, gem stones, 
mica, clays, helium, carbon dioxide, and 
peat. 

Cement.—Ideal Cement Co., a division of 
Ideal Basic Industries, Inc., was the State’s 
only cement producer at its plant located at 
Tijeras, east of Albuquerque in Bernalillo 
County. 

Clays.—Six operations produced clay and 
shale during 1977. Two mines were operat- 
ed in Bernalillo County and one mine each 
was operated in Dona Ana, Hidalgo, Luna, 
and San Juan Counties. Production of clay 
increased in 1977 over that of 1976, but 
value decreased slightly. 

Gypsum.—White Mesa Gypsum Co. and 
Duke City Gravel Products Co. mined gyp- 
sum in Sandoval County, and Western Gyp- 
sum Co. mined gypsum in Santa Fe County; 
output increased substantially. American 
Gypsum Co. calcined gypsum at Albuquer- 
que in Bernalillo County, and Western Gyp- 
sum Co. calcined gypsum at its Rosario 
plant in Santa Fe County. 

Lime.—Mathis Mining and Exploration 
Co. and Kennecott Copper Corp. produced 
lime in Grant County during the year. 

Mica.—Only one mica mine was active in 
the State during 1977, that of the Mineral 
Industries Commodities, Inc., located in 
Taos County. 

Peat.—Peat (humus) was produced by 
Humus Organic Products from a pit located 
near San Ysidro in Sandoval County. 

Perlite.—New Mexico continued to lead 
the Nation with 87% of total crude perlite 
production as 1977 production increased by 
40,000 tons and value increased by more 
than $1.1 million. Grefco, Inc., with the El 
Grande mine, and Johns Manville Perlite 
Corp. with the Seven Hill mine, both in 
Taos County, were the two largest produc- 
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ers in the State. Additional production 
came from Grefco, Inc., from its mine in 
Socorro County, Silbrico Corp. in Taos 
County, and United States Gypsum Co. in 
Valencia County. 

Potash.—New Mexico remained the lead- 
ing producer of potash in the Nation, con- 
tributing 85% of total U.S. output in 1977. 
Seven companies were engaged in potash 
production in Eddy County, and one compa- 
ny produced potash in Lea County. Total 
production in New Mexico increased slight- 
ly by 2,000 tons. Value of production also 
increased slightly by 2.6% to nearly $170 
million, with the average price of potash 
rising from $79.38 per ton in 1976 to $81.35 
per ton in 1977. 

The project initiated in September 1976 
by AMAX Chemical Corp. to increase pro- 
duction of premium-priced, granular-grade 
potash was completed during the year, and 
a 20% increase in production was anticipa- 
ted. 

Duval Corp. announced the cessation of 
production of muriate of potash at midyear. 
Concurrent with the phasing out of muriate 
production, Duval began expansion of pro- 
duction capacity for K-Mag, the company’s 
premium fertilizer. Extensive langbeinite 
ore reserves will be exploited to meet the 
rapidly growing market for the K-Mag prod- 
uct, and production is expected to increase 
from the present 350,000 tons per year to 
approximately 500,000 tons per year. 

International Minerals & Chemical Corp. 
produced 230,000 tons of muriate of potash 
during 1977 plus an additional 640,000 tons 
of specialty potash. Shipments of potash 
increased from 755,000 tons in 1976 to 
920,000 tons in 1977. Reserves at yearend 
stood at 229 million tons of ore, enough to 
support present operations for more than 25 
years. 

National Potash Co. had a difficult year 
because low-grade ore sections and a tempo- 
rary shortage of underground miners re- 
sulted in lower-than-anticipated production 
and higher operating costs. A small loss 
resulted in 1977 on sales of about 283,000 
tons of potash. The company also incurred 
heavy litigation costs from its successful but 
burdensome defense of antitrust charges. 

Pumice.—In terms of output tonnage, 
New Mexico ranked fifth in the Nation in 
the production of pumice, and although 
production declined slightly from that of 
1976, the value increased substantially by 
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17.6% to more than $1.8 million. During 
1977, 11 operations in 8 counties included 12 
mines and 9 processing plants. The largest 
producers in the State were Twin Mountain 
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Rock Co. in Union County, General Pumice 
Corp. in Rio Arriba County, Morton Broth- 
ers in Dona Ana County, and Copar Pumice 
Co., Inc., in Santa Fe County. 


Table 7.—New Mexico: Production and sales of potassium salts 
(Thousand short tons and thousand dollars) 


Crude salts! 
Period Mine production 
Gross K20 
weight equivalent 
1976: 
January June 8,583 1,289 
July-December _________ 8,725 1,271 
Total ga oS Si 17,308 2,560 
1977: 
January June 9.305 1.329 
July December 9,680 1,374 
Total o ou oe ccr 18,985 2,703 
ISylvinite and langbeinite. 
2F. O. b. mine. 


Salt. —Salt was produced in various forms 
and continued to be a major product of the 
potash industry. A total of five active oper- 
ations reported production for 1977; four 
operations were in Eddy County and the 
fifth operation was in Catron County. Salt 
production and value increased over that of 
1976. | 

Sand and Gravel.—Production of sand 
and gravel remained the most widespread 
mining activity in the State. Sand and 
gravel was mined by 87 companies at 95 
separate operations in 28 counties of the 
State. No production was reported for Har- 
ding, Los Alamos, McKinley, and Roosevelt 
Counties. Production of sand and gravel 
increased by more than 900,000 tons and 
value of production increased 6.1% over 
that of 1976 to $17.7 million. The average 
unit value of sand and gravel produced in 
New Mexico during 1976 was $2.06 per ton. 
Commercial operations accounted for 6.1 
million tons, 71% of the total State output; 
government operations accounted for the 
remainder. Most of the sand and gravel 
produced was used for concrete aggregate, 
road construction, and asphalt concrete ag- 
gregate. More than 95% of all the sand and 
gravel produced was transported by truck. 

Stone.—Stone production increased near- 
ly 2% in quantity and more than 11% in 
value compared with that of 1976. In 1977, a 
total of 45 stone quarries were operated in 


Marketable potassium salts 
Production Sold or used 
Gross K20 Gross K20 Value? 
weight equivalent weight equivalent 
1,876 1,005 2,069 1,098 92,744 
1,834 984 1,820 985 72,610 
3,710 1,989 3,889 2,083 165,354 
1,985 1,027 2,316 1,202 96,991 
2,046 1,066 1,696 883 12,625 
4,031 2,093 4,012 2,085 169,616 


the State by 28 producers. Guillen Construc- 
tion Co., Rocky Mountain Stone Co., W. H. 
Thomas Stone Quarry, and Apache Springs 
Co. quarried dimension stone for rubble, 
rough construction stone, cut stone, and 
rough blocks. Output expanded 2895 to 
17,500 tons valued at $106,300. Crushed 
stone was produced by 20 companies at 32 
quarries for roadbase aggregate, fill, bitumi- 
nous aggregate, and other uses. Output 
increased 2% to 1,950,000 tons valued at 
$4.79 million. Leading producers were R. J. 
Kern, Kent Nowlin Construction Co., and 
the State Highway Commission. 

Among the States, New Mexico ranked 
fourth in output of dimension limestone and 
fifth in dimension miscellaneous stone. 

Other Nonmetals.—Carbon dioxide, gem 
stones, high-purity helium, and sulfur were 
also produced in New Mexico during 197". 
Carbon dioxide was produced by SEC Corp. 
of El Paso, Tex. at two plants in Harding 
County, one at Solano and one at Bueyeros. 
The company recovers carbon dioxide in the 
form of a gas from wells and pipes the gas to 
the processing plants. The gas as recovered 
from the wells is more than 99% CO2. The 
gas is converted to a liquid in the plants and 
is sold either as a liquid or as a solid (dry 
ice). SEC Corp. is the largest single industry 
in Harding County. Turquoise, the principal 
gem stone produced, was sold either as raw 
or polished turquoise in the State. Western 
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Helium Co. operated a helium extraction 
plant in San Juan County. High-purity 
helium was recovered from a feedstock 
mixture of nitrogen and helium obtained 
from the Tocito Field. Elemental sulfur was 
recovered as a byproduct of natural gas 
processing at plants located in Eddy, Lea, 
and Roosevelt Counties. 
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Table 8.—New Mexico: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Surface treatment aggregate 
Filter stoë Mi ²⅛² — 
Macadam (eo EEE EA LE 


Agricultu 


Other uses? 


1976 1977 

Quantity Value Quantity Value 
5 381 674 233 465 
. 114 171 228 346 
. 238 535 221 437 
MR 128 169 187 312 
„ 70 133 
353 W W 117 220 
3 146 291 W 
dod 104 196 x 147 
5 8⁴ 8⁴ a2 "i 
3 4 13 A zm 
3 652 2,156 801 2,850 
553 1.921 4.289 1.950 4.786 


W Withheld to avoid disclosing company proprietary data: included with Other uses.” 
"Includes limestone, sandstone, traprock, granite, and miscellaneous stone. 
Includes stone used for cement e riprap and jetty stone (1977), railroad ballast (1977), terrazzo and exposed 


aggregate, and uses indicated by symbol W 
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Table 9.—Principal producers 


Commodity and company 
Carbon dioxide (natural): 
S.E.C. Cor 


Cement: 
Ideal Cement Co., a division of 
Ideal Basic Industries, Inc. 
1 
l Paso Brick Coo 
Ideal Cement Co., a division of 


Ideal Basic Industries, Inc. 
Kinney Brick Co., Ine 


The Eeri & Midway Coal 
Mining 


Utah International, Ine 


Copper: 
Kennecott Copper Corp., 
Chino Mines Div. 
Phelps-Dodge Corp., Tyrone Branch! 


UV Industries? `____-------— 


aypun s 

uke City Gravel Products Co 
Western Mining Co., Ine 
White Mesa Gypsum Co ________ 

Lead: ASARCO, Ine 


Lime: 
Kennecott Copper Corp., 
Chino Mines Div. 
Mathis Mining & Exploration Co_ _ _ 


Mica: 
Mineral Industries Commodities 
of America, Inc. 

Molybdenum: 

„ Corp. of America, 

Questa Div. 

Natural gas and petroleum:® 
Perlite: 

Grefco, Inc., Dicalite Div_ ______ _ 


Johns-Manville Perlite Corp ----- 
Potash: 
AMAX Chemical Cord 
Duval Corp., Potash Div ....... 
International Minerals & Chemical 

r li 

Kerr-McGee Cord 
Mississippi Chemical Co 
National Potash Co 


Potash Co. of America, a division 
of Ideal Basic Industries, Inc. 


See footnotes at end of table. 


Address 


Box 9737 
E] Paso, TX 79987 


420 Ideal Cement Bldg. 
Denver, CO 80202 


Box 12336 

El Paso, TX 79912 

420 Ideal Cement Bldg. 
Denver, CO 80202 

Box 1804 

Albuquerque, NM 87102 


Box 832 
P veride; CA 92502 


x 58 
Oakland, CA 90604 


1600 Tenmain Center 
Kansas City, MO 64106 


550 California St. 
San Francisco, CA 94104 


Box 1026 
Albuquerque, NM 87103 


Hurley, NM 88043 |... 


Drawer B 

rone, NM 88065 

136 East South Temple St. 
Salt Lake City, UT 84111 


Gun Club Rd., SW. 
Albuquerque, "NM 87105 
7708 Northridge, NE. 
Albuquerque, iM 87109 
124 Jackson, NE. 
Albuquerque, NM 87108 


Vanadium, NM 88773 


Hurley, NM 88043 


1101 Santa Rita 
Silver City, NM 88061 


Box 2408 
Santa Fe, NM 87501 


280 Park Ave. 

New York, NY 10017 

333 North Michigan Ave. 
Chicago, IL 60601 


2500 Miguelito Rd. 
Lompoc, CA 94336 


Box 279 

ee NM 88220 
Carlsbad, NM 88220 
Box 71 

Carlsbad, NM 88220 
Kerr-McGee Bl 
Oklahoma City, K 73102 
Box 101 

Carlsbad, NM 88220 
Box 731 

Carlsbad, NM 88220 
Box 31 

Carlsbad, NM 88220 


Type of activity 


Well and extraction 
plant. 


my process, 
rotary-kiln plant. 


Strip mine 


Underground mine, strip 
mine, crushing plant, 
dense media-froth 
flotation cleaning 

plant. 

Strip mine, crushing 
plant, chemical and 
water treatment 
plant. 

Strip mine, crushing 
plant, dust suppres- 
sion detergent 
treatment plant. 

Strip mine 


Open pit mine, 
flotation mill, 
precipitation plant, 
smelter. 

Open pit mine and mill 


Underground mine, open 
pit mine, flotation 
mill. 


Underground mine, 
shaft. 


Rotary-kiln plant 
Quarry, open pit mine 


Open pit mine 


Open pit mine and 
flotation mill. 


Open pit mine; 
crushing, screening, 
air separation. 

Open pit mine; 
crushing, screening, 
air separation. 


Underground mine, 
refinery. 

2 underground mines, 
refinery. 

Underground mine 
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County 
Harding. 
Bernalillo. 


Dona Ana. 
Bernalillo. 
Do. 


McKinley. 
Colfax. 


McKinley. 


Grant. 


Taos. 
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Table 9.—Principal producers —Continued 


Commodity and company 


Pumice: 
General Pumice Cor 


Salt: 
Potash Co. of America, a division 
of Ideal Basic Industries, Inc. 
Mississippi Chemical Co 


Sand and gravel (commercial): 
Albuquerque Gravel Products ____ 


Springer Cor‚dʒdt 


Stone: 
G. F. Atkinson Co 
Ideal Cement Co., a division of 
Ideal Basic Industries, Inc. 
New Pueblo Constructors, Ine 
Wylie Brothers Contracting Co 
Uranium: 
The Anaconda Company, 
New Mexico Operations. 


Kerr-McGee Cord 


United Nuclear Cord 


Address 


Box 449 
Santa Fe, NM 87501 


7 8 NM 88001 
Box 1009 
Sheridan, WY 82801 


Box 31 

Carlsbad, NM 88220 
Box 101 

Carlsbad, NM 88220 


Box 829 
n NM 87103 
Box 512 


Albuquerque, NM 87103 


507 South Behrend Ave. 

parming on; NM 87401 
x 80 

Albuquerque, DM MS 

1400 Sar dose 

Caribia: NM 88220 

Box 2439 

Farmington, NM 87401 


Box W 


Au 9 ue, NM 87103 
ment Bldg. 

8 CO 80202 

Box 430 


Tijeras, NM 87059 

Box 8526 

Albuquerque, NM 87108 
Box 638 

Grants, NM 87020 

Box 218 

Grants, NM 87020 


Box 3951 
Albuquerque, NM 87110 


Type of activity 


Open pit mine, 
crushing and 
5 plant. 


Tailings salt 


Solar evapor ation 


Stationary plant 


Pit, stationary 

crushing and 

screening plant. 
Portable plant, 

crushin plant. 
Portable plants 


1 stationary and 
2 portable plants. 
Portable plants 


it mine, 
wei -leach process 


6 ae eee mines, 
acid-leach process 
mill. 

6 underground mines, 
alkaline-leach 
process mill. 


County 


Rio Arriba. 


Dona Ana. 


Union. 


Eddy. 
Do. 


Bernalillo. 
Do. 


San Juan. 
Sandoval and 
Santa Fe. 

Eddy. 


San Juan. 


Sandoval. 

Bernalillo. 
Do. 

Otero. 


Valencia. 
McKinley. 


Do. 


1Also gold, molybdenum, and silver. 
2Also gold and silver. 


3Most of the major oil and gas companies operate in New Mexico and several commercial directories contain complete 


lists of them. 


The Mineral Industry of 
New York 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New York State Museum and 
Science Service for collecting information on all minerals except fuels. 


By Doss H. White, Jr. 


In 1977, New York ranked 29th in the 
Nation in the value of mineral production. 
Mineral value was reported at $462 million, 
an increase of $34 million over that of 1976. 
This was a record high and raised the value 
of minerals produced in the State during 
the 1970’s to over $3 billion, a figure that 
was a significant part of the State’s econo- 


my during this period. New York was an 
important producer nationally of garnet, 
ilmenite, and talc; was the leading producer 
of alumina-zirconia oxide; and was the only 
United States producer of wollastonite 
while ranking third in the production of 
zinc. 


Table 1.—Mineral production in New York? 


1976 1977 
Mineral Quantity W Quantity ee 
Clayg" 2 At es thousand short tons 649 $2,089 564 $1,728 
Gem stones! NA 15 NA 15 
Lead (recoverable content of ores, 

Ua to te inet short tons 3,196 1,476 2,118 1,706 
Natural gas million cubic feet. 9,235 10,436 10,682 12,391 
l. nu no thousand short tons 32 684 39 569 
Petroleum (crude) ___— thousand 42-gallon barrels . 857 10,497 824 11,701 
Salt. Lennon thousand short tons 6,495 66,441 6,452 12,623 
Sand and graveln do- 27, 881 56,132 29,197 57, 570 
Silver 8 content of ores, 

4 A wer thousand troy ounces. — 9 214 56 
Store thousand short tons - 28, 136 75,040 29, 947 90,781 
an aaa ag content of ores, 

C MEET ] QA ĩð2 8 short tons 73,671 54,517 70, 839 48,737 
Combined value of cement (masonry and portland), 

clays (ball), emery, garnet (abrasive), 

gypsum, iron ore, lime, talc, titanium 

concentrate (ilmenite), and wollastonite _ XX 150,423 XX 163,726 

yee ten eS ea cae et E Tu MM E: XX 421,964 XX 461,807 
Total 1987 constant dollar XX 219,674 XX P227,948 
PPreliminary. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2Excludes ball clay; value included with Combined value." 
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Table 2.—Value of mineral production in New York, by county! ? 


(Thousands) 
County 1976 1977 ene Mou in 1917 
e, Ne ee ees W W Cement, stone, clays, sand and gravel. 
Allegany / W $1,463 Sand and gravel. 
Broome. - ee eee $2,081 W Sand and gravel, clays, peat. 
Cattaraugus. LL -----------—- W 4,208 Sand and gravel. 
COV oni den ee se W W Sand and gravel, stone. 
Chautauquaass _ 8,218 981 Sand and gravel. 
Chemung .....-..----------- 1,297 878 Do. 
nango tc a 657 Do. 
ine 8 W 873 Stone, sand and gravel. 
Columbia 10,893 8,266 Cement, sand and gravel, stone. 
Cortland _______________-_--- 1,061 832 Sand and gravel. 
Delaware W W Stone, sand and gravel. 
Dut chess W W Stone, sand and P peat. 
D g- AE A . .. 14,760 W Stone, lime, sand and gravel, clays. 
WOOK EEE E E ee 11,721 13,336 Iron ore, titanium concentrates, wollastonite, 
sand and gravel, stone. 
e ß W W Stone, sand and gravel. 
Mee eee eee 401 320 Sand and gravel. 
Genese „„ „ W W Stone, gypsum, sand and gravel. 
GONG scs ces ee AL i W W Cement, stone, sand and gravel. 
Hamilton M 24 Sand and gravel. 
Herk imer W W Sand and gravel, stone. 
Jefferson 2,008 2,604 Stone, sand and gravel. 
Lowi o oe ĩ ee 962 W Do. 
Livingstoůowrttnnn „ W W Salt, sand and gravel, stone. 
Madise n- W 1,458 Stone, sand and gravel. 
Monroe W W Do. 
Montgomery ----------------- 1,677 1,619 Do. 
Nassau _ - .- ict ee ei erus W Sand and gravel, clays. 
iagara _--—--------------— W W _ Stone. 
Oniedaagqaaa 4 W Stone, sand and gravel. 
Onondaga aaa 86,546 45,138 Lime, stone, cement, salt, sand and 
gravel, clays. 
Ontario. «cee eee ewe eee W W d and gravel, stone. 
Orange W 2,763 Sand and gravel, stone, peat, clays. 
Orleans ........------------ W W Stone, sand and gravel. 
Osweg ooo 1.335 1,799 Sand and gravel. 
Otse go „ 189 347 Do. 
Fill; ee es W W Stone. 
Rensselaer. - -- - -------------- W W Sand and gravel, stone. 
Rockland .... . .....---.------ W W Stone, sand and gravel. 
St. Lawrence _________________ 78,169 69,898 Zinc, iron ore, talc, lead, stone, sand 
and gravel, silver, wollastonite. 
Saratoga „ 2.432 3,225 Stone, sand and gravel. 
Schenectady. / 536 Sand and gravel. 
Schoha rie W W Cement, stone, sand and gravel. 
Schuyler“rrnrnrnrnd W W Salt, sand and gravel. 
neB a ee ere W W Stone, sand and gravel, peat. 
Steubtenn 5.552 W Sand and gravel, stone. 
e el el cm 4,798 4,809 Sand and gravel. 
Sullivans W W Stone, sand and gravel. 
NOG ENTE 1,956 1,245 Sand and gravel. 
Tomhkinn« W W Salt, stone, sand and gravel. 
Pee eet eee W W Stone, cement, sand and gravel, clays. 
WNarren-.—-— ³ AAA ems 11,284 10,829 Cement, garnet, stone, sand and gravel. 
Washington 1.435 1.539 Stone, sand and gravel. 
Wayne -------------------—- W W ; 
Westchester ______..----~---~-~- 213 305 Sand and gravel, emery, stone, peat. 
Wyoming ________________-_-_ W W Salt, sand and gravel. 
J/ô⁰Üͤ( K ee E W 330 Sand and gravel. 
Undistributed® |. ______._______ 228,512 281,529 
V ³˙·- ene ee 427,964 4461,807 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Bronx, Kings, New York, Richmond, and Queens Counties are not listed because no production was reported. 
2Value of petroleum and natural gas is based on an average price per barrel and cubic foot, respectively, for the State. 
Includes gem stones, sand and gravel, natural gas, petroleum, and values indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of New York business activity 


Employment and labor force, annual average: 


otal civilian labor force __ _______________ ___ 
Unemploymentũl 


Employment (nonagricultural): 


Mining- - -2 


Transportation and public utilities 
Wholesale and retail trale. 
Finance, insurance, real estate 
Services _____________________________ 


Total nonagricultural employment 


Personal income: 
Total 


Value of State road contract a wardss 
Shipments of portland and masonry cement to and within the State 


Mineral production value: 


Total crude mineral values 
Value per capita, resident population 
Value per square mille 


PPreliminary. 


Change, 

1976 1977P percent 

EPELEN thousands 7,714.0 7,762.0 +.6 
e do____ 792.0 708.0 -10.6 
9 ETE Sees? do... 1.1 1.1 . 
3 do... 1,438.9 1,459.2 +1.4 
S cee do... 189.4 189.9 4.3 
33 do— 428.1 425.4 -6 
de Ud ca do_ ___ 1,416.1 1,425.7 +.7 
33 do... 515.3 511.4 +.4 
9 do____ 1,456.4 1,482.9 +1.8 
F do- 1,267.5 1,259. -6 
MPH ee do... 6,778.8 6,827.4 +.7 
5 millions. $125,079 $135,089 +8.0 
Barna Se Se an tie alld hg cesta $6, $7,537 +8.8 
Dee ERES 30,476 39,645 +30.1 
PEDES millions 3636.9 3642.9 +.9 
FF do- 3295. $500.0 +69.5 
thousand short tons 2,584 2,345 -9.3 
5 millions $428.0 $461.8 +79 
J ar tk ee eee $24 $26 +8.3 
Sep ee a hee eon AER $8,632 $9,315 +7.9 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Legislation and Government Pro- 
grams.—In 1976, legislation was passed re- 
quiring safety standards for design and 
operation of future liquefied natural gas 
(LNG) facilities. The New York State De- 
partment of Environmental Conservation 
proposed such standards and instituted 
hearings for public input on the proposed 
regulations. Additional work was underway 
on regulations for existing LNG facilities 
that do not conform to the proposed stan- 
dards. 

Legislation on natural gas development 
beneath the State's portion of Lake Erie 
was passed during the year. Public hearings 
were scheduled on the proposed develop- 
ment and work was underway on a Federal- 
State Environmental Impact Statement on 
the effects of natural gas development in 
the Lake Erie area. 

Mineral resource studies by State and 
Federal geological surveys were underway 
on a number of mineral commodities in 
New York. A reorganized State Geological 
Survey continued work in a number of 
mineral related areas. Heavy mineral de- 
posits in the Port Leyden area and high 
calcium marbles in the Bear Creek drainage 
area were investigated by the Federal Geo- 


logical Survey. 

The resources of Eastern Ontario-St. Law- 
rence coastal zone were documented in a 
report by the Eastern Ontario-St. Lawrence 
Commission. Funds for the study were pro- 
vided under Public Law 92-5883, the Federal 
Coastal Zone Management Act. 

The New York departments of Transpor- 
tation and Environmental Conservation in- 
itiated studies on county sand and gravel 
inventories; and the State Geological Sur- 
vey continued a 3-year project on the natu- 
ral gas potential of the State's black shale. 

Work by a number of State and Federal 
agencies continued in areas of potential 
environmental concern. One such dealt 
with the possible asbestos-type mineral as- 
sociation with selected crushed stone oper- 
ations. Detailed studies were made on a talc 
operation in St. Lawrence County where 
preliminary work suggested that asbestos- 
type minerals might be associated with the 
talc. In a second area, studies were under- 
way to determine the effectiveness of shal- 
low burial of low-level radioactive wastes at 
the West Valley nuclear wastes burial site. 
Data gathered during the vear indicated 
that the disposal site rforming 
adequately. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasives, Manufactured.—Artificial 
abrasives such as steel shot and grit, cut 
wire shot, and fused aluminum oxide and 
silicon carbide were produced by Cleveland 
Metal Abrasive Co., General Abrasive Co., 
Exolon Co. and The Carborundum Co. Pro- 
duction by the four firms was at the 1976 
level, as all operations were producing at 
capacity. 

Calcium Chloride.—Byproduct calcium 
chloride was produced during the manufac- 
ture of soda ash by Allied Chemical Corp. at 
the company’s Onondaga facility. Calcium 
chloride is less corrosive than sodium chlo- 
ride (salt) and has application as a deicing 
medium. 

Cement.—Cement continued to lead all 
mineral commodities produced in New York 
in value. Over 95% of the cement produced 
was portland variety which is the chief 
binding agent used in concrete and masonry 
construction. Cement shipments to and 
within the State decreased from 2.6 million 
tons reported in 1976 to 2.3 million tons in 
1977. | 

Clays.—Clay and shale used in the manu- 
facture of common brick, pottery, light- 
weight aggregate, portland cement, and for 
abrasive bonding was mined in seven coun- 
ties. Ball clay was produced by one company 
in Albany County and used for bonding in 
ceramic ware. Clay production was reported 
at 564,000 tons valued at $1.7 million. This 
was a decrease in both tonnage and value 
from that reported in 1976. 

Emery.—The only production of emery in 
the United States was recorded from two 
operations in Westchester County. De Luca 
Emery Mine, Inc., and Emeri Crete, Inc., 
produced emery for aggregate for heavy 
duty nonslip floors and pavements, and for 
general abrasive purposes. | 

Garnet.—New York ranked second in 
garnet production in 1977. Barton Mines 
Corp. operated an open pit mine in Warren 
County, producing garnet for coated abra- 
sives, glass grinding and polishing, and 
metal lapping. 

Gem Stones.—The collection and sale of 


mineral specimens and of semiprecious 
stones was a small but integral part of New 
York's mineral industry. Value of this seg- 
ment of the industry was estimated at 
$15,000. 

Graphite.—Synthetic graphite manu- 
factured from petroleum, coke, and coal tar 
pitch binder was produced by Great Lakes 
Carbon Corp.; Airco, Inc., Speer Div.; The 
Carborundum Co., Graphite Products Div.; 
and Union Carbide Corp. These companies 
produced various grades of graphite for use 
in battery and electric motor applications, 
crucibles, and other refractory products. 
Part of the synthetic graphite produced was 
in powder form for steelmaking applica- 
tions; and for use as an additive in nonfer- 
rous metallurgy, foundry fittings, and in 
lubricants. 

Gypsum.—New York was one of 22 States 
with gypsum production during 1977. Unit- 
ed States Gypsum Co. in Genesee County 
was the only producer in the State; produc- 
tion increased over that reported for 1976. 
Gypsum was calcined in six plants and used 
in the manufacture of wallboard and lath, 
pottery, glass, industrial molding, and art. 

Lime.—Allied Chemical Corp. in Syra- 
cuse and Bethlehem Steel Corp. in Lacka- 
wanna produced quicklime used in alkalies 
and in the basic oxygen furnace steel pro- 
cess. Production and value increased over 
that reported for the previous year. 

Nitrogen Compounds.—Two companies 
with plants in the Niagara Falls area re- 
covered atmospheric nitrogen for use in 
anhydrous ammonia preparation. The am- 
monia is used in the chemical and fertilizer 
industries. 

Perlite.—Four companies, Buffalo Perlite 
Co., National Gypsum Co., United States 
Gypsum, and Georgia-Pacific Corp., expand- 
ed perlite shipped from western mines for a 
variety of uses. Approximately half of the 
production was used in horticulture and 
agriculture applications; with the remain- 
der sold for filter aids, construction aggre- 
gate, insulation board, and other insulation 
applications. Production was reported at 
6,155 tons valued at $838,000, with an aver- 
age value per ton of $136.00. 
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Salt.—Rock salt was produced from 
mines in Livingston and Tompkins Coun- 
ties. Evaporated salt was produced at two 
operations in Schuyler County and from 
one operation in Wyoming County. 

The principal use of rock salt is in high- 
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way ice control. The chemical and food 
industries use significant tonnages. Most 
evaporated salt was used for seasoning and 
food processing. Production of evaporated 
and rock salt was reported at 6.5 million 
tons valued at $73 million. 


Table 4.—New York: Salt sold or used 
by producers 


(Thousand short tons and thousand dollars) 


Year 


Sand and Gravel.—New York sand and 
gravel production during 1977 was reported 
at 29 million tons valued at $58 million. The 
average value per ton was calculated at 
$1.97. Concrete aggregate, roadbase and 
coverings, and fill were the three major use 
categories. Four hundred and seventy-one 
mines were in operation; over half reported 
production of less than 25,000 tons. 

Stone.—The State's stone industry pro- 
duced limestone, basalt, sandstone, and 
slate. Total production of all stone was 
reported at 30 million tons valued at $91 
million. Stone ranked second in value of 
minerals produced in New York. 


Quantity Value 
8 5,202 42,364 
Bae 6,464 57,705 
8 5, 978 57,344 
n 6,495 66,441 
eres 6,452 72,623 


Crushed stone was produced by 52 compa- 
nies from 86 quarries for building aggre- 
gate, roadbase aggregate, cement, and other 
uses. Output increased 6% to 29.9 million 
tons valued at $88.5 million. Koppers Co., 
Allied Chemical Corp., and Lone Star Indus- 
tries, Inc., were the leading producers. 

Nineteen companies quarried dimension 
stone at 21 sites for rough flagging, cut 
building stone, and other uses. Output 
decreased 9% to 25,000 tons valued at $2.3 
million. Leading producers were Johnston 
and Rhodes Bluestone Co., Cold Springs 
Granite Co., and Willis Hankins Bluestone 
Co. 


Table 5.—New York: Construction and industrial sand and gravel 
sold or used by producers, by use 


Use 


Toal d ee ee 
Industrial: 
Sand and grave1lllilinun ~~ ~____ _ 


1977 
Quantity Value Value per ton 
(thousand short tons) (thousands) 

13,467 $26,498 $1.97 

15,596 30,311 1.94 

29,063 56,804 1.95 

134 766 5.72 

29,197 51,510 1.97 
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Table 6.—New York: Construction sand and gravel sold or used, 


by major use category 
1977 
Use Quantity Value Value per ton 


(thousand short tons) (thousands) 


Cones tee tag ate (residential, nonresidential, highways, 


waterworks, airports, ete.)) 9,032 $23,473 $2.60 
Genes products (cement blocks, bricks, pipe, etc.)) 1,045 2,422 2.32 
ae concrete aggregates and other bituminous mix- 

JJ UOS Pp ts 4,984 9,836 1.99 
Roadbase and coverings --—--—------------------ 7,896 14,001 1.77 
DE m ⁵³ð hn 8 5,557 5,988 1.08 
Other uses 599 1,085 1.81 

$107 ce ff ee ee 29,063 156,804 1.95 


Data do not add to total shown because of independent rounding. 


Table 7.—New York: Crushed stone’, sold or used by producers by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Bituminous aggregate 5,966 17,380 6,299 18,630 
Mano ung hea MEE E 4,986 12,930 4,838 12,740 
Dense-graded roadbase stone 4,696 12,350 5,688 14,730 
Cement manufacture _______________ 4,643 6, 5,283 8,131 
Concrete aggregate ____________--_- ; 7,779 3,214 18,781 
Surface treatment aggregate 1,390 4,122 1,478 4,885 
HADrap and jetty E MMC DIES 983 3,102 608 1,975 
Fil aggregate 316 ect 153 2,087 
Agricultural limestone % E 258 1,358 1,752 
BN E eee cand ite 256 318 

Bedding material ities 20 33 16 36 
Terrazzo and exposed aggregate 10 139 W 
Other uses? |. s 1,290 4,157 1,103 4,418 
%§öê——: 8 28,109 12,829 29,922 88,509 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 

! Includes limestone, traprock, sandstone, slate, and granite 

2Includes stone used as chemical stone, other fillers, lightwei ht ht aggregate asphalt filler, drain fields, whiting, lime 
manufacture (1976), abrasives, flux stone, other uses, and uses in y the symbol W. 

Data may not add to totals shown because of independent rounding. 


Table 8.—New York: Dimension stone’, sold or used by producers by use 


1976 1977 
Use Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Rough flagging - - - - --- ----------—- 9,434 $825 7,133 $789 

Cut store 4, 671 : 
MITES Ses EUN 8 1,002 352 4,588 248 
Rubble .— eee Vm mde 2,207 38 3,445 41 
Flooringslate. _________._.-____ _- 887 184 949 194 
Irregular-shaped stone - 889 22 902 32 
House stone veneer ___________----_ . 1,068 34 699 30 
Other uses 1,122 84 1,184 86 
TOUR od a eren m ne E 21,492 32,211 25,053 2,212 


„includes sandstone, granite, slate, and limestone. 
2Includes stone used in rough blocks, structural and sanitary purposes, curbing, construction (1976), and other uses. 
Data do not add to total shown because of independent rounding. 
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Sulfur.—Sulfur, a byproduct of petrole- 
um refining, was recovered by Ashland Oil 
& Refining Co. at its refinery at Buffalo in 
Erie County. 

Talc.—Gouverneur Talc Co., Inc., oper- 
ated three mines and three mills in St. 
Lawrence County to produce a ground prod- 
uct used principally in ceramics and paint. 
Production decreased from that reported in 
1976. 

Vermiculite.—The Construction Products 
Div. operation of W. R. Grace & Co. in 
Weedsport exfoliated vermiculite mined in 
the Western United States. Over half of the 
production was used for loose insulation, 
with block insulation and horticulture ap- 
plications following in decreasing amounts. 

Wollastonite.— Wollastonite, an ingredi- 
ent in ceramic products and as a filler in 
paints and plastics, was produced at the 
Willsboro mine of Interpace Corp. in Essex 
County. This was the only wollastonite 
mine in the country; production decreased 
8% while value increased 3.1%. 


METALS 


Aluminum.—Aluminum was produced by 
the Aluminum Co. of America and Reynolds 
Metals Co. near Massena in St. Lawrence 
County. Production and value increased 
over that reported for 1976. Reynolds Met- 
als Co. intends to increase production capac- 
ity if an additional 100-megawatt power 
supply can be obtained. The Power Authori- 


429 


ty of the State of New York is expected to 
have additional Canadian power for sale in 
1979, but applications for additional power 
have already exceeded the expected supply. 
Iron Ore.—NL Industries, Inc., and Jones 
& Laughlin Steel Corp. produced iron ore 
from mines in Essex County and St. Law- 
rence County, respectively. The ore was 
beneficiated to a concentrate and shipped 
for use in pig iron manufacture, cement 
manufacture, for heavy media separation. 
Lead.—Byproduct lead from zinc mining 
was produced from the Balmat and Ed- 
wards mine of St. Joe Minerals Corp. in St. 
Lawrence County. The lead concentrate was 
shipped to a company smelter in Missouri. 
Silver.—Silver was recovered from lead 
concentrates produced at the Balmat and 
Edwards mines of St. Joe Minerals Corp. 
Recovery increased over that of 1976. 
Titanium Concentrates (Ilmenite).— 
Ilmenite concentrate, a coproduct of magne- 
tite, was mined at an open pit operation 
near Tahawus in Essex County. Principal 
uses for the concentrate were in the produc- 
tion of titanium dioxide pigments. 
Zinc.—The Balmat and Edwards mines of 
St. Joe Minerals Corp. in St. Lawrence 
County, the largest zinc mining operation in 
the United States, placed New York third in 
the country in zinc production. Output and 
value decreased slightly from that reported 
for 1976. 


Table 9.—New York: Mine production (recoverable) of silver, lead, and zinc 


1975 1976 1977 
Mines producing: Lode _—-—--—----------------------------——-— 2 3 3 
Material sold or treated: Zinc orre thousand short tons 1,247 1,239 1,195 
Production: 
Quantity 
% ncc Lc es qcm ee troy ounces. . 56,047 49,199 56,353 
JJ ecient etic ĩ TE eat ye na RT short tona. _ 3,027 3,196 2,778 
1 AV s RRENEN a uu SL 0 d ee do. ___ 16,612 73,671 ; 
Value 
SdXͤ uen ee dm UE thousands_ _ $248 $214 $260 
BONONIE ⁵¼——᷑̃̃ 8 do- $1,302 $1,476 $1,706 
/A aS esta i ee ee 8 do- 359,757 $54,517 $48,737 
77: —— ———Ó——— Pe€ do... 1$61,306 $56,207 $50,703 
1Data do not add to total shown because of independent rounding. 
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shipments used for horticulture purposes. 
Petroleum.—Crude oil production drop- 


Natural Gas.—Production of natural gas ped 4% below that reported in 1976 to 


in New York increased 16% over that re- 
ported in 1976, with production at the 10.6- 
billion-cubic-foot level. Current proven re- 


824,000 barrels. Estimates of proven re- 
serves total 9.1 million barrels, with an 


serves are reported at 150 billion cubic feet. Additional 3.3 million barrels of indicated 


Exploration drilling was at an alltime high reserves in known reservoirs. During the 
and was concentrated in the far western year, New York crude (Pennsylvania grade) 


part of the State. sold for $14.20 per barrel. 


Peat.—Orange County led the State ins 
peat production, with the majority of the 1State Liaison Officer, Bureau of Mines, New York, N.Y. 


Commodity and company 


Fanner Manufacturing Co 
General Abrasives Mo , a division of 


Aluminum smelters: 
Aluminum Co. of Amer ia 


Reynolds Metals Co... .____ - 


Cement: 


Alpha Portland Cement Co.! 
The Flintkote Co? |... 


Clays: 

Lone Star Industries, Inc.“. 
Nassau Brick Co, Inc... 
Norlite Cord 


Emery: 
De Luca Emery Mine, Ine 


ypsum: 
Georgia-Pacific Corp.“ 
National Gypsum Co. 
United States Gypsum Co. 


Iron ore: 


Jones & Laughlin Steel Corp EXE 
, NL Industries, me 


Allied Chemical Corp.’ ® ______ 
Bethlehem Steel Cord 


Peat: 
Anderson Peat Co., Ine 
Sterling Forest Peat Co., Ine 


Petroleum: 


See footnotes at end of table. 


Table 10.—Principal producers 
Address Type of activity County 
Box 428 Plant Niagara. 
Niagara Falls, NY 14302 
Brookside Park 5 100 — Erie 
2100 College 5 _do Niagara. 
ve. uc SO ese EEAE, 
Ni Falls, NY 14802 
531 South Ni St. F Erie. 
Tonawanda, 14150 
1210 Alcoa Bldg. ö EET St. Lawrence. 
Pi PA 15222 
Box 27003-2A e Do. 
Richmond, VA 23215 
15 South 3rd St. POSEEN. er Greene. 
Easton, PA 18043 
400 Westchester Ave. oi AO Bonds Warren. 
White Plains, NY 10604 
718 Hamilton St. eee! |: 2c Greene. 
Allentown, PA 18105 
20 North Wacker Dr. ""——— Do. 
Chi IL 60606 
Box eel nuc Albany 
Stamford, CT 06904 
One Greenwich Plaza FCC Ulster. 
Greenwich, CT 06830 
635 Round Swam Rd. Bio i AO aoe E Nassau. 
Lar Island, NY 11804 
uth Sara St. 1 Albany. 
8 NY 1204 
926 Constant Ave. Fit. Westchester. 
Peekskill, NY 10566 
North Creek, NY 12858 Pits A Warren. 
Box 311 Plants Erie and 
Portland, OR 97207 Weste 
325 Delaware Ave. Plant: Bronx. 
Buffalo, NY 14202 
101 South Wacker Dr. Underground mine Genesee, 
Chicago, IL 60606 and plants. Richmond, 
. Rockland. 
Star Lake, NY 13690 Pit cuneis St. Lawrence. 
Tahawus, NY 12879 Pit — ie ciate, Essex. 
10 Plant Onondaga 
rristown, NJ 07960 
701 East 3rd St. e Erie 
Bethlehem, PA 18016 
Pleasan Bog Dutchess. 
Wingdale, N NY 12 12594 Bog 
x608 | | | Baza- ; 
Tuxedo, NY 10987 ii 
Tonawanda, NY 14150 Refineries |... Erie. 
Buffalo, NY 142211 e Do. 
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Table 10.—Principal producers —Continued 


Commodity and company 


International Salt Co 
Morton Salt 0o⸗ 


Watkins Salt Co., Ine - 


Sand and gravel: 
Albany Gravel Co 


Buffalo Slag co 


Colonial Sand & Stone Co., Inc.! ? * 
General Crushed Stone C0 
Keyway Mason Supply Cord 


Roanoke Marbro Sand & Gravel 
Corp 


Stone: 
u^ Callanan Road Improvement 


Dolomite Products Co ________ 
General Crushed Stone Co 


Talc: 
Gouverneur Talc Co., Ine 
Wollastonite: 


1Also stone. 

2A lso clays. 

Also expanded perlite. 
*Also ilmenite. 

5 Also salt. 

€ Also cement. 

7 Also sand and gravel. 
* Also silver and lead. 


Address 


1620 Northstar Ctr. 
Minneapolis, MN 55402 
Clarks Summit, PA 18411 _ _ _ 
110 North Wacker Dr. 
Chicago: IL 60606 

Box 1 

Watkins Glen, NY 14891 


North Pearl St. & Loudonville 
Albany, NY 12201 

111 Great Arrow Ave. 
Buffalo, NY 14216 


1740 cg 

New York, 10019 
712 Drake Bldg. 
Easton, PA 18042 

25 Montclair Ave. 

St. James, NY 11780 
Box 172 

Riverhead 

Long Island, NY 11901 


South Bethlehem, NY 12161 
1150 Penfield Rd. 

Rochester, NY 146 

712 Drake Bldg. 

Easton, PA 18042 


Box 120 

Mercersberg, PA 17236 
Gouverneur, NY 1364222 
Willsboro, NY 12998 


250 Park Ave. 
New York, NY 10017 


Type of activity 


Underground mine 


4831 


County 


Tompkins. 


Livingston. 
Wyoming. 


Schuyler. 


St. Lawrence. 
Essex. 


St. Lawrence. 


Digitized by Google 


The Mineral Industry of 
North Carolina 


This chapter has been prepared under a Memorandum Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Division of Earth Resources, 
North Carolina Department of Natural and Economic Resources, for the collection of 


information on all minerals except fuels. 


By Lawrence E. Shirley! and Eldon P. Allen? 


In 1977, the total value of mineral produc- 
tion in North Carolina reached an alltime 
high for the State. The total value was 
$231.5 million, an increase of 14% over the 
previous record high value of $203.3 mil- 
lions established in 1976. 

The State continued to lead the Nation in 
the production of feldspar, lithium miner- 
als, scrap mica, and pyrophyllite. During 
1977, North Carolina was again the only 
pyrophyllite-producing State in the Nation. 

Stone was the leading mineral commodity 
produced, in terms of value, followed by 
phosphate rock, sand and gravel, cement, 
and lithium compounds. These five com- 
modities accounted for 89% of the State's 
total mineral production value for 1977. 
North Carolina continued to lead the Na- 
tion in brick production from clay and 
shale. The State ranked second in output of 
crushed granite, third in output of crushed 
marble, and fourth in crushed marl and 
dimension slate output. 

Leading mineral-producing companies in 
the State, in terms of the value of minerals 
produced, are listed here alphabetically: 
Ideal Basic Industries, Inc. (cement); South- 
east Div. of Martin Marietta Corp. (crushed 
stone); Nello L. Teer Co. (crushed stone); 
Texasgulf, Inc. (phosphate rock); and Vul- 
can Materials Co. (crushed stone). 

Legislation and Government  Pro- 
grams.—The Geological Survey Section of 
the North Carolina Division of Land Re- 
sources (formerly the Geology and Mineral 


Resources Section of the Division of Earth 
Resources) continued its geologic resources 
program during 1977. The Section gathered, 
evaluated, and distributed information on 
the topography, geology, and mineral and 
energy resources of the State. The responsi- 
bility of the Land Resources Division and 
the Survey Section is to promote the explo- 
ration, development, and wise conservation 
of the State's resources. 

During the year, the Geological Survey 
Section completed several important miner- 
al resource projects. Under an agreement 
with the Federal Bureau of Mines, the 
Section continued to collect mineral produc- 
tion statistics and also continued a coopera- 
tive clay-sampling and clay-testing program 
that examined the clays and shales from 
several counties in western North Carolina. 
A report and map of the geology and miner- 
al resources of a 7,700-square-mile area in 
parts of the Piedmont and coastal plain 
areas of the State were completed. The 
Survey Section conducted this project with 
the cooperative support of the National 
Uranium Resources Evaluation Program, 
U.S. Department of Energy, and the report 
is on open file. 

The Survey Section also completed a map- 
ping program that used high-altitude aerial 
photography to produce orthophotoquads of 
central and western North Carolina; the 
program cost was shared equally with the 
Geological Survey, U.S. Department of the 
Interior. During the year, the first compre- 
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Table 1.—Mineral production in North Carolina! 


1976 1977 
Mineral : Value i Value 
Quantity (thousands) Quantity (thousands) 
F thousand short tons. _ 2,750 $4,677 3,022 $4,990 
Feldspa rk short tons 515,477 11.549 509,976 11,410 
Gem stones 55 NA 75 NA 75 
Mica, scrap - - s thousand short tons. _ 70 3,793 91 4,207 
Sand and grave“!“ll „ do- 9,049 18,287 9,690 21,269 
Stone: 
ehh 8 do- 30,839 18,632 32,810 87,254 
Dimension do- 38 3.830 40 3,041 
Talc and pyrophyllite. . ---------- short tons 113.754 1.087 W W 
Combined value of asbestos, cement, clays (kaolin), 
lithium minerals, mica (sheet), olivine, phosphate 
rock, and items indicated by symbol vw XX 781,409 XX 99,265 
Total — RENNES XX 203,339 XX 231,511 
Total 1967 constant dollars XX 104,374 XX P114,274 
PPreliminary.  ' Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included 
with Combined value" figure. XX Not applicable. | 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes kaolin; included with Combined value” figure. 


Table 2.— Value of mineral production in North Carolina, by county! 


(Thousands) 
County 1976 1977 pepe Fale produced uv DNE 
Alamance. e W W Stone, clays, talc. 
Anson ________ ~____.- W $5,267 nd and gravel, stone. 
Ashe `- -----------——- W W Stone. 
rr W W Clays, mica, sand and gravel, stone. 
Beaufort- - - ----------- W W Phosphate rock, sand and gravel. 
Bertie .— 2 eu cca $221 W Sand and gravel. 
Bl aden W 23 Do. 
Brunswick W 53 Do. 
Buncombe- ------------ W W Stone, sand and gravel, clays. 
Burk W W Stone, sand and gravel. 
Cabarru s W 1.135 Stone, sand and gravel, clays. 
Caldwell. W Stone, sand and gravel. 
Camden W zx 
Caswell ............- W W Stone. 
Cata woa W W Stone, sand and gravel. 
Chatham _________-_..-- 879 970 Clays, stone. 
Cherokee W W _ Stone, talc. 
Chowan _____________- | W Sand and gravel. 
Cleveland - - - ---------- 11,112 12,481 Lithium minerals, mica, feldspar, stone, sand 
and gravel, clays. 

Craven- --------i----- W W Stone, sand and gravel. 
Cumberland ........... 878 696 Sand and gravel. 
Currituck .. W 10 Do. 
Davidsoeoen W W Stone, clays, sand and gravel. 

NI aaa W W Stone, sand and gravel. 
Duplin- dds cnet W W Do. 
Dur bam W W Stone, clays. 
Edgecomde W W Stone, sand and gravel. 
Forsyth -------------- W W Do. 
Franklin 151 131 Sand and gravel. 
Gaston- = g 11,860 12,438 Lithium minerals, feldspar, stone, sand and 

gravel, mica. 
Granville W W Talc. 
Greene W W Sand and gravel. 
Guilford. ad 5, 788 3,399 Stone. sand and gravel, clays. 
Halifax «5x 888 W W Clays. 
Harnett -------------- W W Sand and gravel, clays. 
Haywood lll W W _ Stone. 
Henderson FFF W W _ Stone, clays. 
Hertford 3 W W Sand and gravel. 
Hyde uetus 1 W Do. 
Iredell Deed M eure W W Stone, sand and gravel, clays. 
Jackson W W Stone, mica. 
Johnston ne MO E W W Stone, sand and gravel. 
ö E rectis ae x W 75 Stone. 
„FF " W W Stone, clays, sand and gravel. 

Lenooe r " W W Sand and gravel. 
MeDOo well 615 582 Do. 
Mans ee ae W W Stone, sand and gravel. 
Martin 16 W Sand and gravel. 
Mecklenburg W W Stone. 


See footnotes at end of table. 
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Table 2.— Value of mineral production in North Carolina, by county! —Continued 


(Thousands) 
: "HESS 
County 1916 1977 F 

Mitchel! | xe $10,327 $9,661 Feldspar, stone, mica, clays, sand and gravel. 
Montgomery . ........ 1,010 W Sand and gravel, stone, clays. 
Moore W W ale. rand ang graves Ag ia 
New Hanover 17,939 23,476 Cement. stone, clays, sand and gravel. 
Northampton W W Sand and gravel. 
Onslow ) W W Stone, sand and gravel. 
Orange . . 3 1.161 1.581 Stone, talc, mica, sand and gravel. 
Pasquotank S . W W Sand and gravel. 
Pender. `. |- ........ RM W Do. 
Pitted. 225 ese & mus uen "m W W Stone, sand and gravel. 
Polk ocu est hae erates W 87 Stone. 
Randolph W W 
Richmond. ... ....... 2,824 2,353 Stone, sand and gravel. 
Robeson ._... ._ aaa oss 16 ae 
Rockingham ..........- W W Stone, clays, sand and gravel. 
Rowan..... ........ W W Do. 
Rutherford l i W 664 Stone. 

mpson . W 299 Clays. sand and gravel. 
Scotland F W 6 Sand and gravel. 
Stanly . . — € 490 154 Clays, stone. 
Stokes W W Stone, sand and gravel, clays. 
Surry ... ._._.-.--- W 3,791 Stone, sand and gravel. 
Swain . EE E W W Stone. 
Transylvania... ag W W _ Stone, sand and gravel. 
Tyrrell... 2. 22 ....... M W Sand and gravel. 

nion "Ie W W Stone, clays. 
Vance : icu AD W _ Stone. 
Wake | ..........- De 4,423 W Stone, sand and gravel, clays. 
Washington. - ......... 16 W Sand and gravel. 

atauga „ 486 641 Stone. 
Wayne 25 187 Sand and gravel. 
Wilkes W W Stone, sand and gravel. 
Wilson e W W 
Yadkin ... e W Sand and gravel. 
Yancey „% E 2,111 W Qlivine, mica, sand and gravel, asbestos. 
Undistributed? . %% O 130.750 148,744 

Total* 2. sues 203,339 231,511 


"Revised W Withheld to avoid disclosing company proprietary data; included with "Undistributed." 

1The following counties are not listed because no production was reported: Alexander, Alleghany, Carteret, Clay, 
Columbus, Dare, Gates, Graham, Hoke, Lincoln, Madison, Nash, Pamlico, Perquimans, Person, and Warren. 

Includes gem stones and sand and gravel that cannot be assigned to specific counties and values indicated by symbol 


Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of North Carolina business activity 


. Q77P Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor ſor ere thousands 2.254. 0 2.620. 0 +16.2 
Unemployment _- ------------ A een E a NE do- 159.0 155.0 2.5 
Employment (non agricultural) 
ôöĩ˙ AVA do. ... 4.6 4.8 +4.3 
Manufacturing r ——— do- 756.0 779.3 +3.1 
Contract const ructio nnn —3 do- 105.3 103.1 -2.1 
Transportation and public utilities do ... 99.1 103.2 44.1 
Wholesale and retail trade .. _-____________________e do.... 402.8 413.4 -2.6 
Finance, insurance, real estate do. ... 82.6 83.9 41.6 
1 ͥͥ]]õͥ0ͥ/ ⁵ĩÄV—-ſ y ³ĩðͤV E us acm ed do- 284.1 295.0 +34.8 
Government -- onu cue he eee do- 332.7 345.6 +3.9 
Total nonagricultural employment _____. ...........- do- 2,057.2 2,128.3 +3.5 
Personal income: 
Total unc 8 S e ol es eu ee millions. _ $29,920 $32,791 +9.6 
Per capita - - --- ----------------- CCC $5,478 $5,935 +83 
Construction activity: 
Number of private and public residential units authorized ________..___ 26,030 33,004 + 26.8 
Value of nonresidential construction millions. _ $312.7 $392.9 + 25.6 
Value of State road contract awards do- 8171.8 $250.0 + 45.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,679 1,787 +4.0 


See footnotes at end of table. 
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Table 3.—Indicators of North Carolina business activity —Continued 


"is p Change, 
1976 1977 Dercent 

Mineral production value: E 
Total crude mineral value MP ER millions.. _ $203.3 $231.5 +13.8 
Value per capita, resident population f FF $37 $42 + 13.5 
Value per square mile jn c M MU ae ea tae $3,867 $4,403 +13.9 


PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


hensive publication to provide information 
on oil exploration in the State was 
published. 

A report on oyster shell resources was 
completed and published that indicated a 
significant shell resource in quantity and 
value in the eastern region of the Alber- 
marle Sound. An addition to the geologic 
map series was also completed. 

Minerals research in the State has been 
carried out by the Minerals Research Lab- 
oratory of the North Carolina State Univer- 
sity at Asheville since 1946. Responsibilities 
of the laboratory include helping the North 
Carolina mining industry solve its technical 
problems, especially in mineral dressing; 
developing the State’s mineral resources; 
and helping to establish new mineral indus- 
tries in the State. During 1977, the laborato- 
ry began several projects that were impor- 
tant to the mineral industry of North Caro- 
lina. The projects included flotation of 
coarse feldspar and other feldspar research, 
disposal of clay slimes, recovery of heavy 
minerals from sand plant wastes, recovery 
of pyrophyllite and andalusite from ore and 
wastes, beneficiation of olivine by flotation 
and gravity methods, gravity concentration 
of chromite ore, and numerous other pro- 
jects. 

North Carolina’s lack of fuels became an 
issue of great concern to the State Govern- 
ment during the year. At present, no fuels 
are being produced in the State; and all 
natural gas, coal, gasoline, oil, and other 
fuels must be brought in from out-of-State 
sources. 

As a result of this fuel deficiency, several 
companies have curtailed plant production 
or shifted to other fuels. A large fertilizer- 
manufacturing operation announced in 


November that it would shut down oper- 
ations for 5 months because it could not get 
enough natural gas to stay in business. 
Another industry that suffered from the gas 
curtailment was the brick manufacturing 
industry; several brickmaking operations 
closed temporarily or were forced to switch 
to alternate fuels. 

The task force group of the Governor's 
Energy Policy Council completed a study 
and report that indicated that North Caroli- 
na, because of dwindling natural gas sup- 
plies and the rising cost of coal, was fast 
becoming an all-electric society. The Gover- 
nor established the North Carolina Energy 
Policy Council during the natural gas short- 
age of the winter of 1976-77 to the 
energy situation in the State and'to carry 
out long-range and emergency planning. 
The Council stated that by 1990 the State 
will depend on electricity for over half of its 
energy needs. Almost two-thirds of the elec- 
tricity is expected to come from nuclear 
plants, according to the Council report. The 
Council offered 14 recommendations for 
providing more rational management of 
energy resources. The top-priority recom- 
mendation of the Council called for energy 
conservation. 

In 1977, North Carolina became the first 
State in the Southeast to have its energy 
conservation plan accepted, and received a 
$520,000 grant under the Federal Energy 
and Conservation Act of 1975 to start its 
conservation program. Similar plans have 
been approved in only two other States in 
the Nation. State officials expect to receive 
$4.5 million for the program during the 
next 3 years. North Carolina’s projected 
energy consumption for 1980 is 1,736 tril- 
lion British thermal units (Btu’s). The 
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State’s goal is to reduce energy consump- 
tion by 5.7% for 1980, which would save 
about 1,736 Btu’s for the year. 

North Carolina also received a $274,000 
grant from the Federal Energy Administra- 
tion during the year to begin a 5-year 
energy conservation program. The grant 
will pay for the first year of the program, 
including the study of electric power-load 
management, such as peak-load pricing; 
development of cost-based natural gas rates 
that would encourage conservation; and 
other pilot projects. Electric power and 
natural gas utilities will ultimately be re- 
sponsible for continuing the program. 

North Carolina developed a draft of the 
North Carolina Coastal Zone Management 
Plan during 1977 in response to the Federal 
Coastal Zone Management Act of 1972. The 
plan was written by the North Carolina 
Department of Natural Resources, which 
was designated by the Governor as the lead 
agency for coastal zone management in the 
State. The purpose of the document was to 
define North Carolina's coastal zone and 
describe in detail the State's plan and 
policies for coordinated management of ac- 
tivities within the coastal zone that may 
directly and significantly affect coastal 
water. The draft plan was reviewed by the 
Federal Bureau of Mines and other Depart- 
ment of the Interior agencies to insure that 
Interior concerns were adequately express- 
ed in the report. 

A report on environmental and land-use 
permits for coastal areas was prepared by 
the Coastal Resources Commission and sent 
to the North Carolina General Assembly. 
The report contained recommendations for 
developing a better coordinated and more 
unified system of environmental and land- 
use permits in the coastal area in com- 
pliance with a section of the Federal Coastal 
Area Management Act. 

In 1977, the Forest Service of the U.S. 
Department of Agriculture began to identi- 
fy roadless and undeveloped areas in the 
national forests of North Carolina. The 
inventory that resulted designated 207,000 
acres in 24 areas of the State for possible 
inclusion in the Roadless Area Review and 
Evaluation Program. Nineteen of the areas 
were in the Pisgah and Nantahala National 
Forests in western North Carolina, one was 
in the Uwharrie National Forest in central 
North Carolina, and four were in the Croat- 
an National Forest near the coast. After 
additional study and public hearings on 
proposed areas, final recommendations are 
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to be passed along to Congress, possibly in 
early 1979, for further debate, study, and 
final action. 

Trends and Developments.—The State 
effected several changes during the year 
that concerned industrial development in 
North Carolina and were intended to in- 
crease performance and better coordinate 
industrial activities. The 1977 session of the 
North Carolina General Assembly transfer- 
red the State's economic and development 
functions from the Department of Natural 
and Economic Resources to the State's De- 
partment of Commerce. Within the Depart- 
ment of Commerce, these functions were 
organized into four separate divisions. The 
newly formed divisions are Industrial De- 
velopment, International Development, 
Business Assistance, and Travel and Tour- 
ism. In industrial development, total invest- 
ments in new and expanding industries 
reached new highs during the year. Indus- 
trial investments in 1977 exceeded $1.4 
billion and resulted in nearly 27,000 new 
jobs. 

North Carolina, like many other south- 
eastern States, has been successful in at- 
tracting an increasing number of foreign 
business and manufacturing investments. 
Sixteen nations are now involved in a vari- 
ety of North Carolina business activities. 
More than 127 of the foreign operations are 
engaged in manufacturing; others are pri- 
marily involved in sales and services activi- 
ties. The Federal Republic of Germany, the 
United Kingdom, and Canada are the lead- 
ing foreign investors in the State. During 
the past 10 years, over $250 million in 
investments has been added to the State’s 
economy by foreign firms, resulting in more 
than 8,500 new industrial jobs. 

An issue of growing significance in the 
State is water use and its effects on water 
supply. Ground water supplies are the sub- 
ject of increasing attention throughout the 
State, especially in many of the eastern 
counties. Severe drops in ground water 
levels, although detected only in isolated 
cases, prompted an important study to try 
to determine the long-range impact of con- 
tinued industrial and municipal use of 
ground water in a seven-county area. The 2- 
year, $128,000 study, will be financed by the 
Coastal Plains Regional Commission and 
conducted by the State Division of Environ- 
mental Management. This study will also 
provide information about the factors that 
affect water conditions in the area, and it is. 
expected that this information can be used 
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to assure that the ground water resource is 
properly managed. 

In 1977, the North Carolina Department 
of Natural Resources and Community De- 
velopment published a water resources 
framework study to inform the people of the 
State about water supply, recreation, and 
conservation; but the study was also consid- 
ered by many as a step toward a State water 
plan. Several proposed water projects 
throughout the State were discussed in this 
study, and the discussions reflected the 
positions of State water planners on what 
projects the State should undertake. 

New exploration began in the State that 
could lead to future production of fuels and 
less dependency on outside sources for fuel. 

North Carolina has more than 1 million 
acres of land that has peat below the 
surface. At least one company, First Colony 
Farms, Inc., near Cresswell, has undertaken 
studies on its 372,000-acre farm in Washing- 
ton, Tyrrell, Hyde, and Dare Counties, that 
could lead to the production of peat as a 
fuel. First Colony has calculated reserves of 
407 million tons of peat, on 150,000 acres of 
its farm, and has estimated that there is 
enough peat on this farm alone to fuel a 
400-megawatt electric generating plant for 
more than 150 years. The company has 
purchased peat mining equipment from the 
U.S.S.R. and Finland, and experimental 
peat mining is underway. North Carolina 
peat is reportedly very low in sulfur and 
ash, which makes it a much cleaner burn- 
ing fuel than coal. If commercial mining of 
peat in North Carolina is proven feasible, 
the first domestic production of peat as a 
fuel would be possible. 

In 1977, the French-American Metals 
Corp. (FRAMCO) completed its first phase 
of uranium exploration along North Harper 
Creek in Avery County. FRAMCO has a 
drilling permit from the U.S. Forest Service 
for 17,000 acres in Avery, Burke, and Cald- 
well Counties. Under provisions of the per- 
mit, the company must decide within 2 
years whether it wants to mine the areas 
now being explored. FRAMCO originally 
based its interest in North Carolina on a 
report by the Energy Research and Develop- 
ment Administration that indicated possi- 
ble uranium reserves in the area. The 
company has conducted a sampling and 
drilling program in the area, but no deci- 
sion has been made on whether or not to 
proceed with the second phase of the pro- 
e gram. 

Demand for electric power continued to 
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increase throughout the State, and the prin- 
cipal suppliers were attempting to enlarge 
their facilities to cope with the increased 
demand. The State’s principal suppliers of 
electricity were Carolina Power & Light Co. 
(CP&L), Duke Power Co., and Virginia Elec- 
tric & Power Co. (VEPCO). CP&L, at the 
end of 1977, was providing electric service to 
nearly 690,000 customers over an area of 
30,000 square miles, including almost half 
of North Carolina and one-fourth of South 
Carolina. CP&L customers used 27.3 billion 
kilowatt-hours of electricity during the 
year. This electricity was generated from 
coal (60.9%), nuclear power plants, (34.6%), 
hydroelectric plants (2.6%), and No. 2 fuel 
oil (1.9%). In March 1977, the second unit of 
CP&L’s Brunswick nuclear plant went on- 
stream with an output of 790 megawatts. 
Total investment in the plant by the end of 
1977 was approximately $726 million. CP&L 
spent $21.2 million in 1977 for construction 
of facilities to protect the environment. Of 
this amount, $12.1 million was spent for air 
quality control equipment, and $9.1 million 
was spent for water quality control devices. 
CP&L announced that it plans to build and 
operate a 1-million-ton-per-year under- 
ground coal mine in eastern Kentucky as a 
joint project with Pickands Mather & Co. 
Plans are for CP&L to own 80% of the prop- 
erty of the McInnes mine, and for Pickands 
Mather to own the remaining 20%. Pick- 
ands Mather would develop and manage the 
mine, under the plan. Production is slated 
to begin in about 2 years. 

Duke Power Co.’s electric sales during 
1977 totaled 48.8 billion kilowatt-hours, an 
increase of 7% over sales for 1976. Of the 
total kilowatt-hours generated in 1977, 71% 
came from coal-fired units, 25% from nucle- 
ar units, and the remaining 4% came from 
hydroelectric and other sources. Approxi- 
mately 75% of Duke's coal requirements for 
existing plants, through the year 2000, will 
be met through long-term contracts with 
various coal suppliers. The balance will be 
provided by the company’s own mining 
operations and by open-market purchases, 
according to company plans. New plant 
construction and nuclear fuel costs in 1977 
totaled $644.6 million. During the year, 
Duke received a construction permit from 
the Nuclear Regulatory Commission (NRC) 
for the Cherokee nuclear station in South 
Carolina, and a license from the Federal 
Energy Regulatory Commission for the Bad 
Creek hydroelectric station, a 1-million- 
kilowatt pumped-storage facility that is 
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planned to be built on an as-needed basis to 
help meet peak electrical loads on the Duke 
system. 

VEPCO, with operations primarily in 
northeastern North Carolina and Virginia, 
sold 35.5 billion kilowatt-hours of electricity 
during the year. No breakdown was provid- 
ed, however, for the area in North Carolina 
that is served by VEPCO. Of the company’s 
total electric power generated during the 
year, 26% came from nuclear sources, 30% 
from coal, 43% from oil, and 1% from 
hydroelectric plants. The total cost of fuel 
for electric generation during the year 
amounted to $575 million. 

Construction continued at the North 
Anna Nuclear Station in Louisa County. 
North Anna Unit 1 was completed; all pre- 
operational testing was performed; and the 
unit was certified for fuels loading by NRC 
in early November 1977. Construction of the 
pumped-storage station in Bath County, 
was well underway at the end of the year. 
When completed, the station will have six 
units with a total generating capacity of 
2,100 megawatts. Total cost of the station is 
estimated at $751 million. 

The North Carolina State Port Authority 
operated the State's two main ports at 
Wilmington and Morehead City. Total 1977 
tonnage of materials handled at the Wil- 
mington port, including imports and ex- 
ports, was 1.7 million tons, an increase of 
more than 4% over the tonnage handled in 
1976. Total tonnage handled at the More- 
head City port was 1.7 million tons, an 
increase of 17% cver total 1976 tonnage. A 
total of 1,426 ships and barges called at the 
2 ports, and deliveries ef materials both to 
and from the ports were handled by 89,000 
trucks and more than 8,000 railcars. 

Imports of mineral products received by 
the Wilmington port included aluminum, 
copper, fertilizer, iron and steel, marble, 
slate, stone, chrome ore, salt, and titanium 
oxide. Exports included aluminum, bricks, 
cement clay, feldspar, lithium carbonate 


439 


and lithium products, scrap iron and steel, 
and structural steel. 

At the Morehead City port, 72% of the 
total export tonnage was either phosphate 
or phosphoric acid. Other exported mineral 
products included brick, fertilizers, and 
steel. Imports included asphalt, bunker C 
oil, and lead bars. 

Employment and Injuries.—According to 
the Annual Report for 1977 on Administra- 
tion of the Federal Metal and Nonmetallic 
Mine Safety Act (Public Law 89-577), North 
Carolina had 512 mining and milling oper- 
ations that were active throughout the year. 
Mining Enforcement and Safety Adminis- 
tration (MESA) inspectors conducted 167 
regular and 84 spot inspections of mines 
and mills during the year. Preliminary data 
indicated there were two fatalities in the 
State during the year. There were 51 dis- 
abling injuries reported by surface mines 
and 63 disabling injuries reported by mills. 
The frequency rate for disabling injuries for 
surface mines was 7.98 and for mills the 
rate was 18.98. 

During 1977, a State Plan Agreement was 
in effect between MESA and North Caroli- 
na. Under this agreement, the State was 
given authority to issue notices of violations 
and withdrawal orders, or otherwise enforce 
health and safety standards. The State was 
required under the agreement to inspect all 
surface operations at least once a year. 
However, the Federal Mine Safety and 
Health Act of 1977 (Public Law 91-173, as 
amended by P.L. 95-164), which becomes 
effective March 9, 1978, does not provide for 
State plans. Therefore, all State plans will 
no longer be in effect on that date. MESA is 
to be superseded by the Mining Safety and 
Health Administration (MSHA), and 
MSHA inspectors will perform the inspec- 
tions required by the new law in States 
where State plans are now in effect. MESA 
continued to maintain a field office 
throughout the year at Salisbury. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Asbestos.—Powhatan Mining Co. pro- 
duced a small amount of asbestos from its 
Hippy mine in Yancey County. 

Cement.—Ideal Basic Industries, Inc., the 
only cement-producing company in the 
State, produced both masonry and portland 
cement at its plant near Castle Hyne in 
New Hanover County. Output and value 
increased for both cements, compared with 


output and value for 1976. Ideal also oper- 
ates a cement-handling terminal at Wil- 
mington and has a sales office in Raleigh. 
Clays.—Clay and shale production con- 
tinued at a high level during 1977. Clay and 
shale produced for the manufacture of 
heavy clay products and cement totaled 3.1 
million tons valued at over $5.0 million, an 
increase of 10% in output and 7% in value 
over the previous year's output and value. 
Kaolin production and value also showed 
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substantial increases. Twenty-five compa- 
nies with 45 mines produced common clay 
and shale and kaolin. Leading producers 
during 1977, listed in descending order of 
output, were Sanford Brick Corp. (3 mines), 
Pine Hall Brick & Pipe Co. (4 mines), Solite 
Corp. (2 mines), and Boren Clay Products 
Co. (4 mines). These four companies, with 13 
mines out of the State’s 46-mine total, were 
responsible for 42% of the output and 31% 
of the value of the total common clay and 
shale production. 

Kaolin was produced by only two compa- 
nies, Harris Mining Co. in Avery County 
and Kings Mountain Silica Co. in Cleveland 
County. This kaolin was both processed and 
unprocessed, and was used principally in 
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the manufacture of specialty china and 
refractories and for face brick. 

North Carolina continued to lead the 
Nation in brick production, a distinction 
held by the State since 1962. The brick 
industry continued to make improvements 
in automation and other technological ad- 
vancements that contributed to increased 
production. The Brick Association of North 
Carolina, with headquarters in Greensboro, 
continued as the organizational representa- 
tive for most of the brick producers in the 
State. According to the Brick Association, 
total output during 1977 was 1.1 billion 
brick valued at $106.2 million, an increase 
of 14% in output and 36% in value over 
output and value for the previous year. 


Table 4.—North Carolina: Common clay and shale sold or used by producers, by county 


1976 1977 
County Number of Quantity Number of Quantity 
. (short Value : (short Value 
mines tons) mines tons) 
Alamance 2 2222-2 -- 1 W 2 77,467 $131,694 
Buncombe -~ --------------- 1 36,000 $52,200 1 W , 
barrus and Durham 4 265,775 415,213 4 245,439 499,502 
hatham_____~____~________ 4 442,277 879,489 4 479,548 939,849 
Davidson - „ 1 0,000 104,000 1 90,000 126,000 
Guilford... 3 71,331 103,500 2 14,482 193,731 
Harn ett: 2 35,200 53,478 1 W 
Henderson 1 000 78, 300 1 W 91,800 
Iredelll1! 1 23, 398 33,900 1 W 
/üüã 8 4 414,895 662,720 3 514,000 395,600 
Montgomery and New Hanover 4 139,544 300,454 4 173,493 383,711 
Rockingham -~ - ------------- 5 375,505 491,000 5 438,304 455,042 
Rowan ----------------—-- 4 162,722 232,800 4 166,285 280,375 
Sampsoesnsn „ 1 58,642 85,000 1 56,125 189,141 
Stanly ME 3 279,370 489,900 3 302,700 704,350 
Stoß s 1 25,418 28,000 1 21,207 16, 
Unions ee ( i ee 1 165,926 497,800 1 173,585 303,774 
Undistributed! |... 4 120,008 169,500 4 209,420 216,850 
TOUdl-2—. 6 ucc e is 45 2,150,011 4,677,254 „ 43 3,022,055 4,989,585 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Includes Halifax, Moore, and Wake Counties and data indicated by symbol W. 


Feldspar.—North Carolina led the Na- 
tion in the production of feldspar for 1977, 
and the State’s Spruce Pine District con- 
tinued to be the principal feldspar- 
producing area in the Nation. The mining of 
feldspar began in 1911 and has been contin- 
uous since that time. Production and value 
during 1977 were slightly less than in the 
previous year, but both continued at a high 
level. Total output was 510,000 tons valued 
at $11.4 million, compared with 515,000 tons 
valued at $11.5 million for 1976. 

Six companies operated eight mines in 
Cleveland, Gaston, and Mitchell Counties. 
Two of the companies in Mitchell County 
operated two mines each and the other four 
companies operated one mine each. 

Leading feldspar-producing companies, 
listed in descending order of output, were 
The Feldspar Corp.; IMC Chemical Group, 
Inc.; and Lawson-United Feldspar and Min- 


eral Co., now a part of Indusmin, Ltd. All 
three companies are in Mitchell County. 
Other feldspar-producing companies were 
Lithium Corp. of America in Gaston Coun- 
ty, Foote Mineral Co. in Cleveland County 
(both are also producers of lithium com- 
pounds in the State), and Kings Mountain 
Mica Co., Inc., in Cleveland County. Most of 
the feldspar produced was in the form of 
flotation concentrates or feldspar-silica 
mixtures. 

Late in 1977, Lawson-United was ac- 
quired by Indusmin, Ltd., a Canadian pro- 
ducer of nepheline syenite. Indusmin will 
continue to operate its new acquisition un- 
der the name Lawson-United Feldspar and 
Mineral Co. 

Gem Stones.—Amateur collectors and 
rockhounds collected a variety of precious 
and semiprecious gems and mineral speci- 
mens from several areas of the State. Most 
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of the collecting activity was centered 
around Franklin in Macon County, Spruce 
Pine in Mitchell County, and near Hidden- 
ite in Alexander County. Garnet, rubies, 
and sapphires were found in the Franklin 
area; emeralds and aquamarine gems were 
found in the Spruce Pine area; and hid- 
denite and emeralds were found in the Hid- 
denite area. Many of the lesser gems and 
minerals were also found in these areas. 

In 1977, a 456-carat ruby was found at the 
Gregory ruby mine on Cowee Creek near 
Franklin in Macon County. There were 
several active panning operations in the 
same area and several lesser rubies were 
also found. The Big Crabtree emerald mine 
near Spruce Pine was also active during the 
year. 

The Museum of North Carolina Minerals, 
operated by the National Park Service 
(NPS), U.S. Department of the Interior, is 
located near Gillespie Gap at milepost 331 
on the Blue Ridge Parkway. This museum 
introduces visitors to the varied mineral 
resources of western North Carolina and 
houses some excellent collections of rocks 
and minerals from other areas of the State 
as well. The museum is the result of a joint 
State and Federal effort and the efforts of 
the citizens of the Spruce Pine area. These 
citizens established the museum, and it was 
their efforts that provided choice mineral 
specimens and an attractive building for 
exhibits. In 1955, the museum was turned 
over to NPS, which then assumed responsi- 
bility for its operation and maintenance. 
Inquiries regarding the museum and its 
activities should be addressed to: The Super- 
intendent, Blue Ridge Parkway, 703 North- 
western Bank Bldg., Asheville, N.C. 28801. 

Graphite.—Synthetic graphite products, 
including anodes, electrodes, crucibles and 
vessels, and graphite specialties, were pro- 
duced by Great Lakes Carbon Corp. at its 
plant near Morganton. The plant uses coal 
tar pitch obtained from out-of-State sources 
as raw material. 

Gypsum.—Texasgulf marketed byproduct 
gypsum recovered from the manufacture of 
phosphoric acid at its fertilizer processing 
operation at Lee Creek near Aurora. Princi- 
pal uses for the material were as a soil 
additive and for landfill. 

Iodine.—Mallinckrodt Chemical Works, 
near Raleigh in Wake County, consumed 
crude iodine in the manufacture of several 
products. The company operated three 
plants in the Raleigh area and produced 
high-purity speciality chemicals, plastics, 
and other products. 

Lithium Minerals.—North Carolina led 
the Nation in the production of lithium 
minerals in 1977. Two companies operated 
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lithium mining and processing facilities in 
the State; Foote Mineral Co. operated a 
mine and plant near Kings Mountain in 
Cleveland County, and Lithium Corp. of 
America (Lithcoa) operated mines and a 
plant near Bessemer City in Gaston County. 
Both companies produced spodumene from 
pegmatites in the area. Total output during 
1977 increased 19% over the total output 
for 1976, but value remained about the 
same. 

According to Gulf Resources & Chemical 
Corp.’s annual report for 1977, its subsid- 
iary, Lithcoa, produced lithium at record 
levels during the year, and set record highs 
in sales and earnings as well. As a result of 
increasing demand for lithium products, 
an expansion program was initiated at 
Lithcoa's chemical plant. The expansion 
program was designed to increase the 
plant's productive capacity by approximate- 
ly 6096, from 27 million pounds of lithium 
carbonate equivalent to 44 million pounds 
over the next several years. 

The initial stages of the expansion pro- 
gram are planned to increase plant capacity 
to 36 million pounds and plans are to 
include equipment designed to accommo- 
date further expansion to 44 million pounds 
at a relatively modest cost per unit of 
production. The expansion program is 
scheduled for completion in 1981. Mining 
and milling operations are also scheduled 
for additional expansions to coincide with 
the chemical plant expansion. Another 
Lithcoa development during the year was 
the commercial production of scrap mica. A 
new mica-recovery circuit was put into 
operation in the Lithcoa mill and is now 
recovering marketable mica that was for- 
merly wasted. Lithcoa continued to empha- 
size market development, cost reduction, 
and expansion. Research and market- 
development activities focused on battery 
technology and on new products for the 
pharmaceutical and polymer industries. 

According to Foote's 1977 annual report, 
the company's 12-million-pound-per-year 
lithium carbonate plant did not reach its 
designed capacity until late in the year. 
Significant startup problems were experi- 
enced early in the year, but were gradually 
resolved. Sales of Forte's lithium products 
reached an alltime high due to increased 
use of lithium carbonate by the aluminum 
industry and modest price increases. Inter- 
est in lithium for battery applications re- 
mained high. 

Mica.—North Carolina also led the Na- 
tion in the production of scrap mica. Total 
production was 91,379 short tons valued 
at $4.2 million, an increase of 30% in 
output and 11% in value over output 
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Table 5.—North Carolina: Ground mica sold or used by producers, by use 


Use 


Quantity 


1976 1977 


Quantity 


(short tons) Value (short tons) Value 
Nl ee 3,270 $146,436 3,216 $199,950 
Paint 2a es T0 7,199 1,542,331 7,929 1,632,553 
Rübbér. oe ioo n Dee 4,680 1,010,300 5,121 1,197,323 
Joint cement 22,860 1,997,511 25,460 2,423,918 
Other uses 31,491 2,463,641 42,663 3,320,319 
Total LEER Et SO 69,500 7,160,219 84,389 8,774,063 


Includes brick, plastics, textile coating, wallpaper, well drilling, and unspecified uses. 


and value for 1976. Ten companies produced 
scrap mica from 12 mines in " counties. 
Principal producing companies, listed in 
descending order of output, were Harris 
Mining Co., Avery County; Kings Mountain 
Mica Co. Inc., Cleveland County; Piedmont 
Minerals Co., Inc., Orange County; Deneen 
Mica Co. Inc, Yancey County; and The 
Feldspar Corp., Mitchell County. These five 
companies were responsible for 75% of the 
total scrap mica produced during 1977. 

Olivine.—North Carolina also led the Na- 
tion in olivine production. Total output and 
value were nearly double the 1976 totals, 
denoting increased consumption of olivine 
as a blast-furnace additive and for the 
manufacture of refractories. Olivine took on 
added signifigance as an industrial mineral 
in North Carolina during 1977. In addition 
to the uses already mentioned, olivine is 
getting much attention because of its value 
as a heat-storage material. The State's Min- 
erals Research Laboratory began look- 
ing into olivine for use as a heat-storage 
material that could trim home heating bills 
and reduce the need for expensive plants to 
generate electricity. It is envisioned that 
olivine could be processed into blocks or 
brick that would be put inside radiators. At 
night, when electricity costs less, heat could 
be stored’ in the blocks or brick; during the 
day, a small fan would blow out the stored 
heat. North Carolina, with olivine reserves 
estimated at 1.2 billion tons, has ample 
material for many uses currently under 
examination. 

Late in the year, International Minerals 
& Chemical Corp. announced it was opening 
an additional olivine raw-materials mine 
and plant at Addie, because of increased 


demand for olivine. The mine, with reserves 


estimated at more than 6 million tons of 


olivine ore, has a production capacity of 
25,000 tons of product per month. The 
company also operates another olivine mine 


near Burnsville and one in the State of 
Washington. 

Perlite.—Carolina Perlite Co., Inc., near 
Gold Hill in Rowan County, expanded per- 
lite from out-of-State sources. The material 
was used primarily for construction aggre- 
gate, as horticultural and agricultural ag- 
gregate, and as construction aggregate. The 
company did not disclose its output or value 
data. 

Phosphate Rock.—In 1977, Texasgulf, 
continued to be the only company produc- 
ing phosphate rock in North Carolina. Total 
output increased 19% and value increased 
21% over output and value for 1976, estab- 
lishing a new record for production. Phos- 
phate rock was the State's second most 
valuable mineral commodity. 

According to Texasgulfs annual report 
for 1977, several new developments an- 
nounced by the company during the year 
would help increase output of phosphate 
rock and also contribute to phosphate ex- 
ports. The company's new dredge-dragline 
mining system at Lee Creek, near Aurora, 
became fully operational about midyear, 
and mining rates and recoveries at Lee 
Creek improved substantially during the 
last 6 months of the year. 

Texasgulf also announced it would build 
additional storage and shipping facilities for 
its fertilizer materials at the Morehead City 
port. These new facilities, estimated to cost 
$10 million, are planned to include an 
ammonia terminal and at least two dry- 
fertilizer storage buildings. During the year, 
the Lee Creek operation increased produc- 
tion and sales of byproduct hydrofluosilicic 
acid, which is used for water treatment in 
major eastern cities. The company also 
marketed byproduct gypsum obtained from 
the manufacture of phosphoric acid (P. O;) 
for use as a soil conditioner and fill ma- 
terial. 
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The company’s new mining system will 
permit expansion of concentrator and cal- 
ciner capacity from 3.5 million to 5 million 
tons of phosphate rock per year. When 
market conditions improve, sufficient rock 
will be available to increase acid production 
from the present 680,000 tons of P.O; per 
year to 1 million tons. Rock will also be 
available for increased dry fertilizer produc- 
tion and, in addition, provide for export 
sales of 500,000 tons per year. 

According to the Annual Roport, at Lee 
Creek, Texasgulf owns or leases about 
35,000 acres containing approximately 2.2 
billion tons of phosphate sands that contain 
an average of about 13% P.0;. About 1.2 
billion tons of these phosphate sands are 
proven recoverable reserves. 

North Carolina Phosphate Corp.’s plan to 
establish a phosphate mining operation ad- 
jacent to Texasgulf facilities moved a step 
closer to reality in 1977. The planned $250 
million open pit mine and processing plant 
of Kennecott Copper Corp. and Agrico 
Chemical Co. has received most of the 
required permits and the companies are 
expected to move ahead with their mining 
plans as soon as economic conditions im- 
prove. 

In December 1977, the U.S. Army Corps 
of Engineers issued a permit to North 
Carolina Phosphate Corp. to dredge an ac- 
cess channel and inland turning basin, dis- 
pose of dredged material, construct a bulk- 
head in the turning basin, install a sub- 
merged pipeline, excavate two discharge 
canals, dispose of mining waste, and build 
rail spur to cross three creeks and the 
Pamlico River near Aurora in Beaufort 
County. The issuance of this permit should 
allow the company to proceed with its 
mining and development plans. 

Sand and Gravel.—Sand and gravel 
ranks as one of the State's most important 
industrial minerals and is indispensable as 
an aggregate in the building and construc- 
tion industries. Sand and gravel ranked 
third in value among all mineral commodi- 
ties in the State. Production in 1977 totaled 
9.7 million tons valued at $21.3 million, 
compared with 9.0 million tons valued at 
$18.3 million in 1976, or an increase of 7% 
in output and 16% in value. 

Sand and gravel was produced by 104 
companies at 136 operations in 61 counties. 
The North Carolina State Highway Com- 
mission was the State's largest noncommer- 
cial producer of construction sand and grav- 
el with 10 operations in 6 counties. 

Construction sand and gravel comprised 
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the bulk of all sand and gravel produced. 
Output for construction purposes was 8.8 
million tons valued at $17.3 million. The 
State's leading producing companies of 
construction sand and gravel were B. V. 
Hedrick Gravel and Sand Co. and lessees of 
B. V. Hedrick with six operations in Bun- 
combe, Anson, McDowell, and Mitchell 
Counties; Becker Sand & Gravel Co. with 
operations in Harnett and Cumberland 
Counties; W. R. Bonsal Co., Anson County; 
Nello L. Teer Co, Harnett County; and 
Barrus Construction Co. with seven oper- 
ations in Lenoir, Onslow, Wayne, Pitt, and 
other counties. Rea Construction Co. had 
the most sand and gravel operations in the 
State, reporting production from 12 pits in 
Gaston, Edgecombe, Rowan, Johnston, and 
Iredell Counties. 

Industrial sand was produced at seven 
operations in six counties; output was 
857,000 short tons valued at $4 million. The 
leading producing companies of industrial 
sand were W. R. Bonsal and Cumberland 
Gravel and Sand Co. in Cleveland County. 

During 1977, there were 73 sand and 
gravel operations that produced less than 
25,000 tons each, but together they account- 
ed for 53.6% of the total production; 29 
operations produced between 25,000 and 
49,999 tons and were responsible for 21.3% 
of the total; 26 operations produced from 
50,000 to 199,999 tons and accounted for 
19% of the total; and 8 operations produced 
over 200,000 tons each and together they 
accounted for the remaining 6% of total 
production. 

Most of the sand and gravel was trans- 
ported by truck, with a small percentage 
transported by rail or other methods. 

Stone.—Stone lead all mineral commodi- 
ties produced in the State in terms of value 
for 1977. Total stone output was 32.8 million 
tons valued at $90.3 million, compared with 
30.9 million tons valued at $82.5 million in 
1976, an increase of 6% in output and 9% in 
value over that of the previous year. 

North Carolina ranked second among the 
States in output of crushed granite, third in 
crushed marble, and fourth in production of 
crushed marl and dimension slate. 

Crushed stone was produced by 36 compa- 
nies at 88 quarries. Uses included roadbase 
aggregate, concrete aggregate, bituminous 
aggregate, and others. Crushed stone output 
totaled 32.8 million tons valued at $87.3 
million; a tonnage increase of 6% over that 
of 1976. Leading producers were Southeast- 
ern Div. of Martin Marietta Corp., Vulcan 
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Table 6.—North Carolina: Sand and gravel sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
County Number Number 
of Quantity Value of Quantity Value 
mines mines 
ANSON oc ee te 2 W W 2 1,716 5,203 
Avry Lo ice os Shs A IE 2 W 68 1 168 336 
Beaufort... --------------—----- 3 W W 2 64 160 
BOGEN ooo ³»¹d ⁰⁰ ed ees 5 179 227 2 W W 
Bladen -— —— utu ERR etm 1 W W 1 15 23 
Brunswick 2 47 14 2 W 53 
Bun comte 4 489 1.206 3 W W 
Burke c ⁵³ÄV?]. 8 2 W W 2 W 
Cabarruiun s 3 133 122 3 145 183 
Caldwell. 2 W W 2 W W 
Camden 1 W W Tr TT PN 
Cata woa 6 113 163 6 127 221 
Chowan ---—-—------—-—---—---—--—-—— 1 4 1 1 W W 
Cleveland... 222-22 ---- 6 235 600 6 440 1,006 
Pavel oe Se ee 1 62 W 1 71 W 
Cumberland --—--------------—-—- 5 568 878 5 426 696 
Gres 1 W W 1 W 10 
vidson ns ee EeS 1 W W 1 4 6 
»ö·⁵ ³⁰¹üm K 8 2 W W 2 W W 
DUPflll mcer. 2 W W 2 21 31 
mbttteeeeeeeeeeeeeeeee ~_~_~_______e_ 2 W W 4 168 277 
F/ A ee et 1 W W 1 3 5 
Franklin 1 78 151 1 72 131 
Gaston- -———---------—---—-—-——-—- 5 31 W 5 40 W 
Greene 1 W W 1 W W 
Guilford . ee ee ck 3 238 414 2 W 294 
Harnett —.—— nma 2 W W 2 W W 
Hertford ..—— — —— cn 2 W W 2 W W 
Hyde -ceun ea Re EDI 1 5 1 1 W W 
Iredell.:..— — . es 1 10 W 2 W W 
Johnstooůnsnd ~~~ eee 3 27 W 3 31 WwW 
JONES un ee 1 W 12 Muri ae "me 
22 ⁰⁰y ee 8 2 W W 2 W W 
Lenoir --—-———------------—-—-—-——— 3 W W 3 W W 
McDowell —.—— — D omni 4 255 615 4 250 582 
Macon õ;³ĩ³ðV' ³ ü èͤ 1 67 W 1 W W 
Mi??snsn‚ a 1 54 16 1 W W 
Mitchellllllè“..n◻“ 2 W W 1 W "W 
Montgomery 4 167 336 4 334 592 
6öößÜöĩ;ĩ?ĩEI ĩq ĩ Sy nets fone 3 221 307 1 W W 
New Hanover 2 W 57 2 W 265 
Northampton- - ---------------—-- 2 W 2 W W 
Onslow eR EE 1 W W 1 W W 
Orange? uL ³ ein uc te 2 W W 2 W W 
Pasquotank____________________ 2 W W 2 W W 
Pe nder Lt M 1 W W 
PHIL lon eei j%⅛ ĩͤ Ls 4 126 172 3 67 148 
Richmond... ..... ~~ _____-~_~— 4 468 1,562 4 381 1,069 
Ro JJ ee et EE 1 W 16 EA TR M 
RockinhnaMWmm 4 77 171 3 8⁴ 128 
Rowan- Vw a ĩðV—³A 8 4 17 W 3 28 W 
Sampson 3 W W 3 74 110 
Scotland... 222225 1 W W 1 4 6 
S %%%ͤͤũ ]] ·¹ 0 K eee e 1 18 31 1 29 55 
JJ 8 3 W W 3 45 68 
Swall 2-2 . ccn 1 W W 8 b p 
Transylvania - ----------------—- 1 14 20 1 W 20 
C660 RR 1 (1) (7) 1 W W 
Wake... use 0h eus 1 18 36 1 19 28 
Washington 1 5 16 1 W W 
P.. As ei ee 12 174 253 9 119 187 
MIIKOR aoe oe ht 88 2 W ] 25 38 
Wilson 1 W W 1 W W 
/ EP AA A CR 1 W WwW 1 W W 
Yancey cl cos ꝛx 888 2 W W 2 110 165 
Other counties fee 5,099 10,819 1 4,550 12,096 
/. ĩðV!u tes 152 9,049 18,287 136 9,690 21,269 


W Withheld to avoid disclosing company proprietary data; included with “Other counties.“ 

1Less than 1/2 unit. 

2 Includes some sand and gravel that cannot be assigned to specific counties and items indicated by symbol W. 
3 Data may not add to totals shown because of independent rounding. 


or 
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Table 7.—North Carolina: Sand and gravel sold or used by producers, by use 


1977 
Use uantity Value Value 
ih 5 (thousands) per ton 
Construction: 
TN ce d ee m Ee 5,326 $8,750 $1.64 
Gravel at. ³Üw¹w-⁰0000¼ 00 es a 3,508 8,517 2.43 
Total! or average 8,833 17,267 1.95 
Industrial: 
Sand oe at ᷑.nnf Limone to ee eh a et ee es 328 1,171 3.57 
Gravél het i a 529 2,831 5.35 
Total! or average 857 4,003 4.67 
Grand total! or average 9,690 21,269 2.19 


! Data may not add to totals shown because of independent rounding. 


Table 8.—North Carolina: Construction sand and gravel sold or used, 
by major use category 


1977 
antity Value Value 
is 1 (thousands) per ton 
Concrete aggregate (residential, nonresidential, highways, 
bridges, dams, waterworks, airports, etc.)) 3,885 $8,368 $2.15 
Concrete products (cement blocks, bricks, pipe, etc.) -  -- - - - - 245 581 2.37 
Asphaltic concrete aggregates and other bituminous mixtures 1,945 3,747 1.93 
Roadbase and coverings __________________--_--_-_- 1,610 8,138 1.95 
I nrc A cet ⁊ͤ y y RUM Ae E citis 850 981 1.15 
Other USCS —— ol Pe nessun ⁵³ð - ĩð 8 299 451 1.51 
Total! or average 8,833 17,267 1.95 
1Data may not add to totals shown because of independent rounding. 
Table 9.—North Carolina: Crushed stone’ sold or used by producers, by use 
1976 1977 
Use ee 
Quantity Value Quantity Value 

Dense-graded roadbase stone___________.______-_-_-__ 8,184 18,370 13,960 34,580 
Concrete aggregate „„ 5,824 15,510 6,316 18,160 
Bituminous aggregate _________________-~~-_~_~--_-~ 5,335 14,400 4,421 12,520 
Roadstone `- -—-------------------------------—- 1,292 18,880 3,850 10,730 
Railroad ballast _ _ - - - - - - - ---------------------—--—- 1,599 4,050 2,360 5,389 
Surface treatment aggregate... —- - - - - ---------------—— 765 2,110 9 1,862 
Riprap and jetty stone... ---------------------——- 272 831 232 819 
Terrazzo and exposed aggregate _____________________-_- 19 351 22 125 
Mineral 100d . ß e a Ww Ww 17 157 
Other unest o o ͤ K vy . 1.549 4,130 1.079 2,911 
Total uL ee ³⁵¾V ⅛ v ee ee ee A E 30,839 18,632 32,810 87,254 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 

1Includes granite, limestone, traprock, marl, sandstone, marble, and miscellaneous stone. 

2Includes stone used in cement manufacture, soil conditioning, glass manufacture, fill (1976 only), macadam aggregate, 
agricultural limestone, filter stone (1977), unspecified uses, and uses indicated by symbol W. 

Data may not add to totals shown because of independent rounding. 
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Materials Co., and Nello L. Teer Co. 

Dimension stone was quarried by 8 com- 
panies at 17 quarries for use as curbing, 
rough monumental stone, rough blocks, and 
other uses. Total output in 1977 was 40,425 
tons valued at over $3.0 million. Leading 
producers were North Carolina Granite 
Corp., Jacob’s Creek Stone Co., Inc., and 
Granite Quarry Corp. 

Nellow L. Teer Co.’s new crushed granite 
plant near Rocky Mount was described.* 

The plant came onstream in 1975, replac- 
ing an older plant in the area that was 
phased out by zoning. The new plant is 
rated at 600 tons per hour of finished 
products, and in its first full year of oper- 
ation, plant production totaled 1.1 million 
tons of crushed granite. 

The new plant has incorporated several 
new environmental concepts. Waste water 
from dust-settling systems and aggregate- 
washing operations is flumed to a settling 
pond, which overflows clean water to the 
adjacent raw water reservoir. Make-up wa- 
ter is pumped from the nearby Tar River to 
the water reservoir. In addition to the 
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Rocky Mount facility, the company’s quarry 
division operates other rock quarries at 
Durham, Raleigh, Princeton, and Neverson, 
as well as a large sand and gravel operation 
at Erwin. The company also operates a 
lightweight aggregate plant near Charlotte 
using fly ash as the raw material. 

Tale and Pyrophyllite.—North Carolina 
was again the only pyrophyllite-producing 
State in the Nation. Combined output of 
talc and pyrophyllite decreased below that 
of 1976, but value increased. Talc was pro- 
duced by only one company, Hitchcock 
Corp., from mines near Murphy in Chero- 
kee County. 

Pyrophyllite was produced by four compa- 
nies at seven mines in four counties. Pro- 
ducing companies, listed in descending or- 
der of output, were Piedmont Minerals Co. 
Inc. (1 mine) in Orange County; Standard 
Minerals Co., Inc., (2 mines) in Moore Coun- 
ty; Glendon Pyrophyllite, Inc., (8 mines) 
in Alamance and Moore Counties; and 
Tredmont, Inc., (1 mine) in Granville Coun- 
ty. Most of the pyrophyllite was ground and 
sold for a variety of uses. 


Table 10.—North Carolina: Dimension stone! sold or used by producers, by use 


1976 

(short tons) (cubic feet) 
Curbing _.__________ 15,680 196 
Rough monumental! 2,020 25 
Rough blocks |. 1,676 20 
Cut tone 3,080 38 

Rubble _ 1,110 1 
Other uses 14,040 139 
Total 37,606 432 


1977 
ioi Quantity 3 
(thousan usan 
= de) (shorttons) (cubic feet) iis l 
$1,078 14,890 186 $770 
95 5,388 65 281 
46 3,618 44 142 
7 2,481 31 465 
16 2,078 30 31 
1,855 11,970 142 1,352 
33.830 40,425 498 8,041 


Includes granite, slate, marble, sandstone, and miscellaneous stone. 
Ancludes irregular-shaped stone, structural and sanitary fixtures, dressed construction, dressed monumental, dressed 


d rough flagging. 


Vermiculite.—W. R. Grace & Co. exfoliat- 
ed vermiculite at a plant near High Point 
in Guilford County. The exfoliated product 
was used in concrete aggregate, plaster 
aggregate, loose-fill insulation, block insula- 
tion, and for horticultural purposes. Caroli- 
na Wholesale Florists, Inc., previously the 
operator of a plant near Sanford, was re- 
portedly out of business in 1977. 


METALS : 


Aluminum.—Primary aluminum was 
produced by the Aluminum Company of 
America (ALCOA) at its smelting operation 


near Badin in Stanly County. Raw material 
used in the plant was imported alumina. 
Estimated output and value of metal pro- 
duction increased moderately over 1976 out- 
put and value. ALCOA also operated an 
electric power utility, Nantahala Power & 
Light Co., near Franklin in Macon County, 
and an aluminum fabricating facility near 
Laurinburg, Scotland County. 
Tungsten.—There was no recorded pro- 
duction of tungsten in North Carolina in 
1977. Ranchers Exploration & Development 
Corp. continued to keep its Tungsten Queen 


mine and mill near Townsville in Vance 
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County in a standby condition. The mine of Earth Res., Geol. and Min. Res. Sec., Inf. Circ. 22, 1977, 


. 52 pp. 
was closed in 1971. *Sampair, J. L. Buried Oyster Shell Resource Evaluation 
of the Eastern Region of the Albermarle Sound. N.C. Dept. 

i au of Nat. and Econ. Res., Div. of Earth Res., Geol. and Min. 

State Liaison Officer, Bureau of Mines, Raleigh, N.C. Res. Sec., Bull. 85, 1976, 47 pp. 

Chief. Geology and Mineral Resources Section, Division 5Merschat, C. E. Geologic Map and Mineral Resources 
of Earth Resources, North Carolina Department of Natu- Summary of the Mars Hill. drangle, N.C. N.C. Dept. of 
ral and Economic Resources, Raleigh, N.C. Nat. and Econ. Res., Div. of Earth Res., Geol. and Min. Res. 

3Coffey, J. C. Exploratory Oil Wells of North Carolina Sec., GM-191-SE and MRS-191-SE, 1977, 15 pp., 1 map. 
1925-1976. N.C. Dept. of Nat. and Econ. Res, Div. SPit & Quarry. Vol. 70, No. 2, August 1977, pp. 56-65. 


Table 11.—Principal producers 


Commodity and company Address Type of activity County 
Aluminum, smelter: Aluminum 1501 Alcoa Bldg. Plant Stanly. 
Company of America. Pittsburgh, PA 15219 
Asbestos: Powhatan Mining Co 6721 Windsor Mill Rd. Open pit mine Yancey. 
Baltimore, MD 21207 
Cement: Ideal Basic Industries, 420 Ideal Cement Bldg. Plant New Hanover. 
Inc.! ? Denver, CO 80202 
ny : 
ren Clay Products Co Box 368 Open pit mines Chatham, Guilford, 
Pleasant Garden, NC 27313 and piant Sampson. 
Pine Hall Brick & Pipe Co Box 11044 Boc d c cocer Rockingham and 
Winston Salem, NC 27106 Stokes. 
Sanford Brick Cord Drawer 458 7 Chatham, Lee, 
Sanford, NC 27330 Stanly. 
Solite Cor Box 27211 PF Rockingham and 
Richmond, VA 23261 Stanly. 
Feldspar: 
The Feldspar Corp. ?3 | ... Box 220 Open pit mines Mitchell. 
pe Pine, NC 28777 and pente 
IMC Chemical Group, Inc.. IMC Plaza e Do. 
Libertyville, IL 60048 
Lawson-United Feldspar and Box 309 3% A Do. 
Mineral Co.? | Spruce Pine, NC 28777 
Lithium minerals: 
Foote Mineral Co.“) Box 792 Open pit mine Cleveland. 
Kings Mountain, NC 28086 and plant, 
Lithium Corp. of America _ . 449 North Cox Rd. „„ M Gaston. 
ii Gastonia, NC 28052 
ica: 
Harris Mining Co.! W Box 628 Open pit mines Avery and Mitchell. 
Spruce Pine, NC 28777 
Kings Mountain Mica Co., Inc.“ Box 709 5 Cleveland. 
Kings Mountain, NC 28086 
Piedmont Minerals Co., Inc. Box 566 Open pit mine Orange. 
Hillsborough, NC 27278 and plant. 
Olivine: International Minerals & Box 672 Open pit mines Avery and Yancey. 
Chemical Corp. Spruce Pine, NC 28777 
Perlite, expanded: 
Carolina Perlite Co., Inc Box 741 Plant oe ee Rowan. 
Hillside, NJ 07205 
lone Box 48 Ope Beauf 
exasgulf, Ine x n pit mine ufort. 
Aurora, NC 27806 and plant. 
Sand and gravel: 
Barrus Construction Co Box 399 „ Various. 
Kingston, NC 28501 
Becker Sand & Gravel Co Box 848 PCC Cumberland, 
Cheraw, SC 29520 Harnett, 
oore. 
W. R. Bonsal Co Box 38 0 Sas Anson. 
Lilesville, NC 28091 
B. V. Hedrick Gravel and Sand Swannanoa, NC 28778 satel AO ees er Buncombe. 
Co. 
Nello L. Teer Co.!!! Box 1131 nca cd cuna ioe Harnett. 
Durham, NC 27702 
Stone: 
Arrarat Rock Products Co 223 Willow St. Quarry ________ Surry. 
Mount Airy, NC 27030 
Ashland Oil Co., Harrison Div Box 386 Quarries Cherokee, Jackson, 
Alcoa, TN 37701 Macon. 
Martin Marietta Cor Box 30013 e EEE Various. 
Raleigh, NC 27612 
Vulcan Materials Co., Mideast Box 7506, Reynolds Station be SEO Boe Lee Do. 
Div. Winston-Salem, NC 27109 


See footnotes at end of table. 
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Table 11.—Principal producers —Continued 


Commodity and company 


Talc and pyrophyllite: 
Glendon Pyrophyllite, Ine 


Hitchcock Corrʒtd 
Standard Minerals Co., Inc _ _ _ 


Vermiculite, exfoliated: 
W. R. Grace & o 


1 Also stone. 

2Also clays. 

3 Also mica. 

* Also feldspar. 

5 Also pyrophyllite. 


Address 


Box 306 
Carthage, NC 28327 
459 


Box e 
Murphy, NC 28906 
Box 27 
Robbins, NC 27325 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 
Open pit mines 
and plant. 


Open pit mine and 
plant. 


County 


Alamance and 

oore. 
Cherokee. 
Moore. 


Guilford. 


The Mineral Industry of 
North Dakota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the North Dakota Geological 
Survey for collecting information on minerals. 


By James H. Aase: 


The value of mineral production in North 
Dakota was $272.1 million in 1977, a $28 
million increase over that of 1976. Sand and 
gravel continued as the State’s leading non- 
fuel mineral commodity in terms of value, 
followed in order by salt, lime, clays, and 
peat. The output value of all nonfuel miner- 
als, except peat, showed an increase over 
that of 1976. 

Fossil fuels and associated natural gas 
liquid products continued to play the domi- 
nant role, in terms of output value, of all 
mineral resources produced in the State. 
Production of crude petroleum, natural gas 
liquids, and coal increased in quantity and 
value over that of 1976. Natural gas produc- 
tion and value dropped slightly below the 
1976 level. 

In 1977, the mineral industry accounted 
for about 4% of the gross State product and 
employed about 1.7% of the State’s work 
force. North Dakota’s mineral industry was 
responsible for sizable amounts of revenue 
that accrued to State government. State 
income derived from gross production tax 
on oil and gas and the severance tax on coal 
was slightly over $17 million in fiscal year 
1977. Additional income accrued to the 
State from the sale of mineral leases, royal- 
ty and rental payments, and other mineral- 
related sources. 

The State refines about 70% of its oil 
production and consumes about 80% of its 
own coal production. The value added to 
minerals produced and processed within the 
State, and by the conversion of coal to 


electrical energy, and the refining of petro- 
leum into its various products, is estimated 
at $624 million for 1977. 

Activities associated with oil, gas, coal, 
and uranium exploration continued at an 
accelerated pace throughout the year. 
Three hundred sixty-five permits were 
issued for oil and gas exploration, 76 for 
coal, and 5 for uranium. 

Oil and gas exploration efforts consisted 
of 2.7 million feet of drilling and the comple- 
tion of 340 wells. Of the total wells com- 
pleted, 106 were wildcats of which 29 were 
oil producers. No gas wells were completed. 
During the year 16 new oil pools were 
discovered. The State had 2,141 oil wells 
capable of production as of December 1, 
1977. 

Exploration test holes drilled for coal 
were estimated by the North Dakota Geo- 
logical Survey at about 4,800 and the num- 
ber drilled in uranium exploration at about 
620. 

Potash exploration was at a standstill 
during the year. No exploration permits 
were issued, and no test holes were report- 
edly drilled. The possibility of potash devel- 
opment in North Dakota was still awaiting 
decisions by two companies that drilled test 
holes in the State in 1976. Kalium Chemi- 
cal, a subsidiary of PPG Industries, and 
Burlington Northern, Inc., which are ex- 
ploring for potash jointly with CF Indus- 
tries of Chicago, drilled test holes in Burke 
and Bottineau Counties during 1976. Al- 
though potash deposits were intersected in 
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the drilling, company officials indicated 
that a number of other factors, besides the 
size of the deposits, need studying before the 
feasibility of a commercial operation can be 
determined. 

The 45th Legislative Assembly of North 
Dakota was in session in 1977 and passed a 
number of bills affecting the State’s mineral 
industry. Included in those enacted into law 
were measures raising base severance tax 
on coal mined in the State to 65 cents per 
ton and providing for incremental increases 
of 1 cent per ton for every point increase in 
the wholesale price index; requiring the 
Public Service Commission to issue a notice 
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of noncompliance before suspending or re- 
voking surface mine operator permits; clar- 
ifying current State laws on permits for 
surface mining; altering distribution formu- 
la for coal conversion tax; taxing large 
cooperative electrical transmission; allow- 
ing the State Water Commission to reserve 
final authority over any or certain catego- 
ries of water permit application; and ex- 
tending the application of the Energy Con- 
servation and Transmission Siting Act to 
liquid transmission lines. Changes relating 
to the establishment of spacing units for oil 
and gas wells and the number of wells 
drilled therein were also made. 


Table 1.—Mineral production in North Dakota’ 


1976 1977 
Mineral : Value : Value 
Quantity neon Quantity (thousands) 

JJ eats E ER NDS thousand short tons. 11,102 $41,507 12,208 $48,495 

Gem stoneieẽ 2s NA 2 NA 2 

a UB AO E A EEES A E AE million cubic feet. . 31,470 10,699 29,178 10,303 

Petroleum (crudei d ....- thousand 42-gallon la. 21,725 170,411 23,273 186,184 

ene and gravel E 5 5 6 tons 5,171 8,845 5,821 12, 102 

in ue of c ime, natu iquids, pea 

V 7) XX 13.141 XX 14,980 

17 ERI" ĩͤ k ee eT XX 244,105 XX 212,066 

Total 1967 constant dollars... „ XX 81,156 XX P134,292 
PPreliminary. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producer). 


Table 2.—Value of mineral production in North Dakota, by county! ? 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Adam W NA 
Err. 8 $151 $198 Sand and gravel. 
Billings _.... W NA 
Bottineau _..........-- W 58 Sand and gravel, peat. 
Bowman W W Sand and gravel. 
Burke ects W W Do. 
Burlei ggg 1.585 1.977 Do. 
COMB R eee ue W 256 Do. 
Dickey - - EL 28 79 Do. 
Divide W 54 Do. 
Br 88 W 8 Do. 
S/ A te a 826 W Do. 
Golden Valley ........-- 400 NA 
Grand Folks ___________ W 220 Do. 
Grant 25 A W NA 
Griggs REM W W Do. 
Kidder. ------------ W W Do. 
McHenry ...........- W W Do. 
McKenzie... W 118 Do. 
MeL een 778 803 Do. 
Mercer... tk W NA 
Morton W W Sand and gravel, clays. 
Mountrail... --------- W N 
Nelson W OR 
Oliver W N 
Pembina. . . . — = = W W Sand and gravel, lime. 
„„ ee es 49 56 Sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in North Dakota, by county! 2? —Continued 


(Thousands) 
County 1976 1977 Minerals produced in 1977 

Ramsey ______________ $23 oe i 
Ransom W $9 Sand and gravel. 
Renville ......... W NA 
Richland id W W ime = and pavet 
Rolette. --- ---------—- 18 35 d and grave 
Sheridan _____________ 10 oie 
Slope W 83 Do. 
Stark W 345 Do. 
Stutm ann 400 583 Do. 
Towner‚ -- 96 W Do. 
Tall  — AA e dice ue 354 228 Do. 
Walsh _______________ 170 212 Do. 
Ward________________ 1,321 Do. 
Well ˙ AAA 118 190 Do. 
Williams 45,703 W Salt, sand and gravel. 
Undistributed*__________ 193, 395 265,230 

Total 244, 105 272, 066 


NA Not available. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1The following counties are not listed because no production was reported: Benson, Cavelier, Emmons, Foster, 

Hettinger, Logan, La Moure, McIntosh, Sargent, Sioux, and Steele. 

Value of petroleum is based on an average price per barrel for the State. 

Includes gem stones, natural gas (1977), natural gas liquids (1977), petroleum (1977), coal (1977), and some sand and 
gravel which cannot be assigned to specific counties, an d values indicated by symbol W. 

4Data may not add to totals shown because of PE rounding. 


Table 3.—Indicators of North Dakota business activity 
1976 1977? Change 


percent 
Em 5 and labor force, annual average: 
Total vilian labor for re thousands_ _ 280.0 291.0 +38.9 
Unemployment JJ ⁵ðVd ⁵ ⁵⁵³m . y 88 do- 10.0 14.0 +40.0 
Employment (nonagricultural): 
Mining JJ ³ðVW r fat Sa N ³ꝛ³WQA ðé pe ea fa do- 2.5 Irs nz 
Manufacturinungggssssssss 4 do- 16.1 xx S 
Contract construction do- 15.8 = E 
Transportation and public utilities „ do_ _ __ 18.1 TON EN 
Wholesale and retail trade ___________-------------- do... 60.7 e ws 
ce, insurance, realestate ———--—-------------—— do... 9.1 XN des 
OE V CO — ⁵ «—iÿ d . do- 41.1 £a uem 
P ꝗ Tw. -== 0 nos 56.2 ENS ne 
Total nonagricultural employmenitku lt do... 214.6 m ToS 
Personal income: 
Total. — cnn mnc ume ĩ³¹ꝛ ⁰ Se Be millions 15 773 044 +8.7 
Per COpita EE 778 190 77.2 
Construction activity: 
Number of private and public residential units authorized .. _ 6,097 6,486 +6.4 
Value of nonresidential construction millions 354.1 A +728 
Value of State road contract awards do- 360.6 6 34.7 
Shipments of portland and masonry cement to and within the State 
thousand short tona. _ 422 439 +4.0 
Mineral production value: 
Total crude mineral valuvteeeek᷑k᷑ _ millions $244.1 $272.1 +11.4 
Value per capita, resident population ___________.___. ~~. __ $380 $417 +9.7 
Value per square mille $3,454 $3,850 +11.5 


Sources: U.S. De ment of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
Federal Bureau of 


452 MINERALS YEARBOOK, 1977 


270 


240 


210 


180 


150 


120 


MILLION DOLLARS 


90 


60 


30 
Sand and Gravel 


"TY. et ee 1l 
e? Sd ef 9. e? . 
aoset ®ee ee aa 


0 
1960 1965 1970 1975 1980 
Figure 1.—Value of sand and gravel goods total value of mineral production in North 
ota. 


THE MINERAL INDUSTRY OF NORTH DAKOTA 


453 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Clays.—Production of clay and shale, 
used principally in the manufacturing of 
bricks and lightweight aggregate, increased 
substantially both in quantity and in value 
in 1977 compared with 1976 output. 

The Hebron Brick Co. plant in Morton 
County is the State's only brick-manu- 
facturing facility and has been in operation 
since 1904. The plant turns out over 1 
million pieces of baked clay a month in 
approximately 50 different colors and vari- 
eties. Two basic types of clay are used: 
White sandy clay for light-colored bricks, 
and dark plastic clays for darker bricks. 
Both clays are mined at sites a few miles 
from the plant. 

Lightweight aggregate made from local 
clay and shale is manufactured by U.S. 
Noonlite, Ltd., at Mandan. The lightweight 
aggregate is used principally in structural 
concrete works and concrete blocks. 

Gem Stones.—All of the gem stone mate- 
rial produced in North Dakota results from 
the recreational activities of mineral collec- 
tors and other hobbyists. 

The majority of gem stones found in the 
State are formed by the precipitation of 
silica from cold-water solutions. Moss ag- 
ates are found in the gravels of the Yellow- 
stone and Missouri Rivers in McKenzie and 
Williams Counties; petrified wood in Meso- 
zoic and Tertiary formations in Billings, 
Adams, McLean, Morton, and Stark Coun- 
ties; chalcedonic quartz in Stark and Het- 
tinger Counties; agate in the Missouri River 
drainage throughout the south-central part 
of the State; and agatized fossil pine cones 
in the Upper Cretaceous Hell Creek Forma- 
tion in Sioux County. In addition, rosettes 
or marcasite crystals are found in the Terti- 
ary coalbeds in many places, and rhomboi- 
dal gypsum occurs in the Hell Creek Forma- 
tion and in the Tertiary Ludlow Formation 
where they crop out in Morton County. 

Lime.—Production of lime in 1977 
decreased 15% in quantity but rose 22% in 
value. Quicklime produced by American 
Crystal Sugar Co. in Pembina County and 
Minn-dak Farmers Cooperative in Richland 
County comprise the State's total output, 
which was used principally in sugar refin- 
ing. The limestone used in the calcining 
process to produce the quicklime is shipped 
into the State. 

Peat.— Production of peat in North Dako- 


ta during 1977 showed little change from 
the 1976 output. Peat Products Co., ac- 
counted for the total State output, mined 
reed-sedge peat from an operation in Bot- 
tineau County. The entire production was 
used for horticultural purposes, including 
bulk quantities for general soil improve- 
ment and packaged quantities for use as 
ingredient for potting soil. 

A principal resource area in the State for 
peat having characteristics that meet mod- 
ern standards is northeast of the Turtle 
Mountains in Bottineau and Rolette Coun- 
ties. Other areas of known peat occurrences 
border the Souris River bottom in McHenry 
County. 

Salt.—Salt production in 1977 rose 4396 
in quantity and 4696 in value. Hardy Salt 
Co. accounted for the total State output. All 
production was in Williams County by 
solution-mining methods. The salt produced 
was used in a variety of products, including 
table salt and water softener salt for home 
use, various trace mineral salt products for 
livestock, special salts for food processors, 
and brine and drilling salt used by the 
petroleum industry. 

The resources of salt in North Dakota are 
extensive and are found in 11 principal beds 
ranging in age from Devonian to Jurassic. 
These beds underlie the western one-third 
of the State and occur at depths beneath the 
surface ranging from 3,600 feet in McHenry 
County to 12,570 feet in the deepest part of 
the Williston Basin. The total volume of salt 
in North Dakota has been estimated to be 
about 1,700 cubic miles. Current production 
is from the uppermost salt bed A' of the 
Charles Formation of Mississippian Age, 
lying at a depth of 8,000 feet. 

Sand and Gravel.—Production of sand 
and gravel in 1977 increased 13% in quanti- 
ty and 45% in value compared with that of 
1976. Output totaling 5.8 million tons val- 
ued at $12.1 million was produced from 64 
operations located in 31 counties during 
1977. Pembina was the leading county in 
production, followed in order by Ward, 
Burke, Burleigh, McLean, Eddy, and 
Stutsman Counties, which collectively ac- 
count for 65% of the State total. Approxi- 
mately 42% of the usage was for roadbase 
and covverings, 26% for concrete aggregate, 
14% for fill, 18% for asphaltic concrete, 4% 
for concrete products, and the remainder 
for other uses. 
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Table 4.—North Dakota: Construction sand and gravel sold or used by producers 


1977 
Quantity Value Value per ton 
(thousand short tons) (thousands) 
2,249 $4,628 $2.06 
3,572 7,473 2.09 
5,821 112,102 2.08 


1Data do not add to total shown because of independent rounding. 


Table 5.—North Dakota: Construction sand and gravel sold or used, 


by major use category 
1977 
Use Quantity Value Value per ton 
(thousand short tons) (thousands) 
Concrete aggregate 1540 — 64.658 $3.02 
Concrete products 213 673 8.16 
Asphaltic concretkkk.˖. 141 1,571 2.10 
and coverings -—--—--------------— 2,471 4,035 1.68 
íi) pe eh te a ee 823 1, 1.31 
hö; ˙ yd y ETOUNE 27 2.32 
Total or averagge c LLL LLL 2l l2 5,821 112,102 2.08 


Data do not add to total shown because of independent rounding. 


Stone.—No stone production was report- 
ed in the State during 1977. Intermittently, 
glacial boulders, mostly of igneous origin, 
are utilized for concrete aggregate, road 
metal, and decorative purposes such as 
fireplaces. Erratics, usually collected from 
cultivated agricultural lands, are present 
throughout the glaciated portions of the 
State, which includes all but southwestern 
North Dakota. Scoria or clinker, a local 
term for baked clay formed by a naturally- 
occuring process whereby lignite strata 
burning in situ baked the overlying clay, is 
sometimes used as a road metal. Deposits of 
scoria are numerous and widespread in the 
nonglaciated southwest part of the State. 

Sulfur.—Byproduct sulfur production in 


1977 decreased in both quantity and value. 
The natural-gas-processing plant of Aminoil 
USA, Inc., at Tioga in Williams County, 
recovered elemental sulfur as a byproduct, 
which comprised the State's total output. 

Vermiculite.—Vermiculite shipped into 
the State was exfoliated at the plant of 
Robinson Insulation Co. at Minot in Ward 
County. The exfoliated material was used as 
aggregate in concrete and plaster, block 
insulation, loose-fill insulation, soil condi- 
tioning, and other uses. The amount of 
material exfoliated in 1977 was down slight- 
ly in quantity, but value was higher than in 
1976. 


be Liaison Officer, Bureau of Mines, Bismarck, N. 
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Table 6.—Principal nonfuel mineral producers 
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Commodity and company Address Type of activity County 
Clays: 
ebron Brick Co o Hebron, ND 58638 Pit and plant . Morton. 
U.S. Noonlite, Ltd |... Box 117 cnc dE. Sat cess Do. 
p Mandan, ND 58554 
e: 
American Crystal Sugar C0 101 North 3d St. Shaft kiln at beet Pembina. 
Moorhead, MN 56506 sugar refinery. 
Minn inn-dak Farmers Co-op Wahpeton, ND 58075 _ _ _ _ uod. Richland. 
eat: 
Peat Products Co 821 4th St. FF ( Fatt ds Bottineau 
MEN Bismarck, ND 58501 
Hardy Salt Co Box 728 Brine well and plant Williams. 
Williston, ND 58801 
Sand and gravel: 
Ames Sand & Gravel, Ine Box 2702 Pieces Burke. 
Fargo, ND 58102 
Anderson Sand & Gravel New Rockford, ND 58356_ _ | | ane ering 8; — 
Dakota Sand & Gravel Co Box 22 Pis cel Burleigh. 
Bismarck, ND 58501 
Fisher Sand & Gravel Box 1084 i!! ose] Various. 
Dickinson, ND 58601 
Jamestown Sand & Gravel Co Ypsilanti, ND 58497 Pit net 8 Stutsman. 
Joe Mayo & Sons Box 310 CCC Pembina. 
Cavalier, ND 58220 
Minot Sand & Gravel Co Box 116 C Ward. 
i Minot, ND 58701 
Missouri River Sand & Gravel Box 175 FTF Burleigh. 
Bismarck, ND 58501 
Northern Improvement Co Box 2846 Pit and plant Various. 
Fargo, ND 58102 
Schriock Construction Co RR 3, Radio Ci P. ess Ward. 
Minot, ND 58701 
Sheyenne Sand & Gravel, Ine Box 178 PI eve EUR Eddy 
Sheyenne, ND 58374 
n Sue Sand & Gravel |... Crosby, ND 58730 C Various. 
r: 
Aminoil USA, Inne Tioga, ND 58852 Plant Williams 
Vermiculite, exfoliated: 
Robinson Insulation Oo Box 1782 PES. carey ae Ward. 
Minot, ND 58701 
e TN 
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The Mineral Industry of Ohio 


By Jacob N. Frank? 


Ohio’s mineral industry had a varied year 
for 1977, with increases in the production of 
coal, natural gas, crude petroleum, and all 
the industrial minerals except cement, 
clays, lime, and salt. The value of Ohio’s 
mineral production in 1977 was $1,607 mil- 
lion, an increase of $172 million, or 12%, 
above the previous year. Nationally, the 
State continued to be a significant producer 
of clays, bituminous coal, lime, salt, and 
stone. 

Ohio mineral production value was as 


follows: Coal, 58%; natural gas, 9%; petrole- 
um, 8%; stone, 7%; lime, 7%; sand and 
gravel, 6%; portland cement, 4%; salt, 4%; 
clays, 1%; and all remaining commodities, 
less than 1%. Nonmetallic minerals, which 
were the second most valuable type of 
mineral produced in Ohio, generally in- 
creased in quantity and value, owing to 
increases in the production and value of 
sand and gravel and stone. Belmont County 
was the leading mineral-producing area in 
the State. 


Table 1.—Mineral production in Ohio“ 


Mineral 

Cement: 
Mason) thousand short tons_ _ 
Portland... owe a ee ee do- 
C§·Ä˙—é³³A˙v A km 8 do— 
Coal (bituminou)))ꝶ. __ L do... 
IB o oc 8 do... 
Natural gas- -------------- million cubic feet 
Ped. 2 2c 888 thousand short tons. .. 
Petroleum (crude) |... thousand 42-gallon barrels. . 
Salto. ²˙·imàA ⁵AAAAA rau thousand short tons 
Sand and gravenlnln -- do- 
pn mM" 88 


PPreliminary. XX Not applicable. 


1976 1977 
; Value ; Value 
Quantity (thousands) Quantity (thousands) 

155 $7,288 186 $8,875 
2.130 65,656 1,970 65,899 
4,288 14,104 3,568 12,885 
46,582 113,699 41,918 848,074 
3,788 114.299 3.199 111,100 
88,891 90,491 99,327 138/160 
121 15 107 
9,994 117,655 10,359 136,281 
5.052 66,332 3,701 63,485 
38,816 76,730 46,521 100,736 
42,699 106,996 45,001 119,966 
1.925 XX 1.836 
XX 1,435,896 xx 1,607,454 

XX 516,205 XX 5799, 


! Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of mineral production in Ohio, by county! 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Adams W W Stone. 
Allen- enn $1,898 $2,394 Do. 
Ashlanßdgdgd „ W W Sand and grave, clays. 
Ashtabula. -—_---------- W W Lime, sand and gravel. 
Athens W W Stone, sand and gravel. 
Auglaize. _------------ W W Sand and gravel, stone, clays. 
Belmont W W Sand and gravel, stone. 
Bron ee 167 W Stone, sand and gravel. 
Butler Se 5,037 5,171 Sand and gravel. 
Grell W 362 Stone, sand and gravel. 
Champaign - - gg W W _ Sand and gravel, peat. 
^i, ARDEN EROS W W Sand and gravel, stone. 
Clermontt W W Do. 
Clinton 2 983 W Stone. 
Columbiana .. .......- W W Sand and gravel, clays, stone. 
lhocton - ------------ W W Sand and gravel, stone. 
Crawford W W _ Stone. 
Cuyahoga __________-__- 21,973 W _ Salt, lime, clays, peat. 
Il!!! W 942 Sand and gravel. 
Defiancgt‚(ee 2 4 ; 
Delaware 2,045 2,618 Stone, clays. 
EFIB-—— o usi Sith W W Lime, stone, sand and gravel. 
Fairfield W W Sand and gravel. 
Fayette W W _ Stone. 
Franklin n n n W W Sand and gravel, stone, clays. 
Gallia _.-_-_-___________ W OW d and gravel. 
Geau aa W W Sand and gravel, stone. 
Greene 22, 689 29,985 Cement, sand and gravel, stone, clays. 
Guernsey ______-__---- W W Stone 
Hamilton ____________- 6,783 8,992 Sand and gravel. 
Hancock ... ........- W W Stone, lime. 
Hardin- —-———— 88 W W Stone 
Harrisoennnns W W _ Stone, clays. 
Henry x ee 203 W nd and gravel, clays. 
Highland W 1,747 Stone, sand and gravel. 
Hocking - - gg W 282 Sand and gravel, clays. 
Holmes 8,637 W Stone, sand and gravel, clays. 
HA ĩð d Rn W Sand and gravel, stone. 
Jacks ens 18.521 W Clays, stone, sand and gravel. 
Jefferson 1,607 Clays. 
KHOX ces ote W W Sand and gravel, stone. 
k8. o s eee W Salt, lime, sand and gravel. 
Lawrence |... .------ 10,504 10,121 Cement, clays, sand and gravel, stone. 
Licking _____________~_ W Sand and gravel, clays. 
f n. erit 939 W Stone, sand and gravel, peat. 
Lorain nno 17,684 Lime, stone, sand and gravel, grindstone. 
Lucas -ennaa W W Stone, cement, sand and gravel, clays. 
Madison W W Stone, sand and gravel. 
Mahon ing W W Stone, clays, sand and gravel, peat. 
Marion 2,138 2,462 Stone, sand and gravel, clays. 
Medina N W W Sand and gravel, clays, stone. 
Meigs --------------- W 4415 Sand and gravel. 
Mercer W W Stone. 
Miami -- ------------- 4,708 4,476 Stone, sand and gravel. 
Monroee W W _ Stone. 
Montgomery ----------- W W Sand and gravel, stone. 
Morgan -------------- W W Do. 
Morrow bbb 164 184 Sand and gravel. 
Muskingu mmm W W Cement, stone, sand and gravel, clays. 
Nelles ce W W Stone, clays. 
Ottawa — once W W Stone, lime, gypsum. 
Paulding ------------- W Cement, stone, clays. 
Perry cesen cl d 33,927 W Stone, sand and gravel, clays. 
Pick away hh W Sand and gravel, stone. 
ike cennara eee W Do. 
Portage |... 6,491 7,698 Sand and gravel. 
, nno W Sand and gravel, stone. 
Putnam W 603 Stone, clays. 
Richland „ W W Sand and gravel, clays, peat. 
Ros boat Sa ed W W Sand and gravel, stone. 
Sandusky y 61,388 64,624 Lime, stone. 
Seid,” Se al W W Sand and gravel, stone, clays. 
neça- os ete W W Lime, stone, clays. 
Shelly / W W Stone, sand and gravel. 
S! So es et cae 15,609 W Sand and gravel, stone, clays, cement. 
Summit W Salt, sand and gravel, stone. 


See foot notes at end of table. 
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Table 2.—Value of mineral production in Ohio, by county! —Continued 


(Thousands) 
County 1976 1977 E 1 10 

Trumbull ............- W W Sand and gravel, stone. 
Tuscarawas. ._--------- W W Sand and gravel, clays, stone. 
Union W W Stone 
Van Wert W $1,353 Do. 
Mihtóhn oer W Clays. 
Warren W W Sand and gravel, stone. 
Washington W 925 Do. 
Wayne $21,056 26,070 Salt, sand and gravel, stone, clays. 
William 662 W Sand and gravel, peat. 
e cereus 2,108 8,253 Stone. 
Wyandoaettt --- W w Stone, lime, sand and gravel, clays, peat. 
Undistributed* FF 1 , 180 659 1 4 14.079 

Total] . . |. .....— 1,435,896 1,607,454 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 

1Fulton County is not listed because no production was W County data for coal, natural gas, and petroleum 
values are unavailable; totals are included with "Undistributed." 

*Includes coal, natural gas, petroleum, gem stones, and values indicated by symbol W. 

Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Ohio business activity 


1976 1977» Change, 


percent 
Employment and Labor force, annual average: 
otal civilian labor for tre thousands_ _ 4,781.0 4,811.0 +1.7 
5 eee le do- 369.0 311.0 15.7 
oyment (non agricultural). 
Mining NIENTE ³WAA K HR ⁵⁵ ee do— 28.2 28.4 +.7 
Manufacturinggggggggdggsdsssdaz◻al◻ do. ..- 1,295.3 1,340.5 +3.5 
Contract construction ~. uu «„ „„ „Cré „„ do- 154.2 160.5 ＋4.1 
Transportation and public utilities do— 890.8 918.3 +3.1 
Finance, insurance, real estate.. do... 177.0 183.7 +3.8 
/ Se ere medius uu do... 703.2 728.0 +3.5 
Government |... ~~... - - - - —- — -= —- ee do... 632.2 637.1 +.8 
Total nonagricultural employment do... 4,094.6 4,215.5 43.0 
Personal income: 
ji. NM Er millions $68,420 $75,809 +10.8 
Per capita .. ß —— $6,400 $7,084 +10.7 
Construction activity: 
Number of private and public residential units authorized |... 48,660 60,844 + 25.0 
Value of nonresidential constructiooͤꝶuuůp nnn millions $917.9 $984.9 +7.3 
Value of State road contract awarls „„ do... $188.5 $200.0 4-6.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons. 2,992 3,422 +14.4 
Mineral production value: 
Total crude mineral valrdrWUUuUu·kuk „ millions $1,435.9 $1,607.5 +11.9 
Value per capita, resident populatiou,(; hh $134 $150 +11.9 
Value per square milllltEOVOAoůLSSsSsss 4 $34,833 $38,995 +11.9 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of coal, sand and gravel, stone, and total value of 
mineral production in Ohio. 
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Legislation and Government  Pro- 


grams.—During 1976, the Ohio General As- 
sembly enacted the following laws that 
directly or indirectly affect the mineral 
industry: 

1. Amended Substitute House Bill 415, 
which became effective December 14, 1977, 
established a State Department oí Energy 
and assigned to it all functions of the Ohio 
Energy and Resource Development Agency 
(ERDA). The new department assumed 
the duties for energy-related planning and 
was required to adopt rules governing allo- 
cation priorities among users of coal and 
petroleum fuels. The Public Utilities Com- 
mission of Ohio was required to develop 
priorities for curtailment of electricity and 


natural gas service in the event of short- 
ages. The act required the department, with 
the approval by the Governor, to adopt 
energy emergency rules, whereunder, dur- 
ing an energy emergency (1) use of energy 
or transportation may be restricted; (2) civil 
defense, police, and emergency medical sup- 
plies may be mobilized; and (3) the Governor 
may order the sale of fuel or power supplies 
by utilities and wholesale or retail suppliers 
or the imposition of other energy conserva- 
tion, production, or distribution measures. 
The act prohibited violation of an energy 
emergency order, imposed penalties, and 
established procedures for declaring and 
terminating energy emergencies. Qualifica- 
tions for appointment of the Director of 
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Energy are prescribed, and anyone who is 
appointed as director, assistant director, or 
a division chief is required to divest himself 
or herself of direct financial interests in 
certain energy-related businesses, and are 
prohibited from representing others before 
the State within 2 years after leaving office. 

The act levied through 1981 an excise 
tax on the use of 200 or more tons of coal in 
any calendar year for generating electricity 
or steam, at a graduated rate of $0.15 to 
$0.40 per ton. The tax was levied to finance 
coal-related research and facilities and, dur- 
ing the 1978-1979 fiscal biennium, up to 
10% of the revenue from the tax could 
be used for paying the Department of Ener- 
gy s operating expenses. A Coal Research 
and Development Commission was to be 
established on January 1, 1982; and a per- 
sonal property tax exemption for certain 
coal conversion facilities was repealed. 

The act also affected the Puhlic Utilities 
Commission of Ohio. Its chief executive 
officer, the Chair, was given authority 
to appoint and remove its staff. The act 
required gas companies that purchase gas 
produced by a coal conversion facility con- 
Structed with Federal assistance before 
1983, to purchase such coal gas on a cost-of- 
production-plus-reasonable-profit basis, and 
required the gas companies to roll in the 
price of such coal gas to their customers, in 
accordance with the Public Utilities Com- 
mission of Ohio rules. The State Board of 
Regents was required to create an Inter- 
University Energy Research Council. The 
act also enabled the Ohio Water Develop- 
ment Authority (OWDA) to construct and 
finance energy resource development facili- 
ties, added the Director of Energy to OW- 
DA, added members to the Power Siting 
Commission, and repealed revenue bonding 
and related powers of Ohio ERDA (now the 
Ohio Department of Energy). 

2. Amended Substitute House Bill 244 
became effective November 4, 1977. The act 
enabled the State to reclaim or share land- 
owners costs for the reclamation of private- 
ly owned, unreclaimed lands (mined or 
licensed to be mined before April 10, 1972) 
that caused water pollution or damage to 
adjacent property. The act required the 
landowner to reimburse the State for any 
substantial increase in his or her property’s 
market value that is attributable to such 
reclamation. Rules and procedures were set 
out whereby the Chief of the Division of 
Reclamation could issue permits for the 
mining and reclamation requirements of 
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such unreclaimed lands, and could modify 
certain reclamation lands. Control over the 
funding of State reclamation projects was 
transferred from the Controlling Board to 
the Board on Unreclaimed Strip-Mined 
Lands. 

3. Amended Substitute House Bill 261, 
which became effective November 18, 1977, 
required each gas, natural gas, or electric 
light company to file with the Public Utili- 
ties Commission an annual forecast of its 
service demands, fuel supply, fuel purchase 
contracts, and related information, each 
July 1 and November 1. The act required 
the Ohio Energy and Resource Develop- 
ment Agency to submit a summary analysis 
of the reports to the General Assembly by 
August 15 and November 15 of each year. 

4. Amended Substitute Senate Bill 303 
was signed by the Governor November 15, 
1977. The act enabled a consortium or group 
of local governments and a private firm 
engaged in the business of operating re- 
source recovery facilities jointly to obtain 
Ohio Water Development Authority (OW- 
DA) financing for facilities to recover re- 
sources from solid waste. The contract un- 
der which the OWDA helps finance a solid 
waste facility may include provisions for the 
operation, eventual sale, and disposition of 
the facility. OWDA is prohibited from en- 
tering such a contract if the proposed acqui- 
sition or construction would undermine the 
financial feasibility of another OWDA-local 
government solid waste project. To retire 
OWDA bonds, the act permitted the use of 
rental or other user charges to be paid to a 
facility’s private operator for use of the 
facility by the local governments served. 
The act also revised related competitive 
bidding provisions, and required boards of 
county commissioners to hold at least three 
public hearings before setting rates or 
charges for garbage and refuse collection or 
disposal services, or entering into a contract 
that sets rates or charges for such services. 

The protection of mineral resources, 
along with other critical resource areas, was 
recommended by the Ohio Land Use Review 
Committee. The committee spent 2 years 
studying land-use problems and hearing 
testimony at 19 hearings in various loca- 
tions throughout Ohio. In its report to the 
Ohio General Assembly, the committee of 
legislators noted that it is imperative to 
identify and protect these areas because 
many of them are threatened by changing 
land-use patterns and the pressures of 
continuous population shifts. 
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The Ohio Department of Taxation sever- 
ance tax revenue for the fiscal year ending 
June 30, 1977, was $3,910,872 compared 
with $3,925,790 collected in fiscal year 1976. 
The severance tax, first levied in 1972, is 
paid by persons or firms that extract or 
sever certain natural resources from the 
soil or waters of Ohio. The tax produced 
about $3.9 million of General Fund revenue 
in fiscal year 1977, about 47% of it from the 
levy on coal. The tax rates for the natural 
resources are as follows: Coal, 4 cents per 
ton; salt, 4 cents per ton; limestone or 
dolomite, 1 cent per ton; sand and gravel, 1 
cent per ton; oil, 3 cents per barrel; and 
natural gas, 1 cent per 1,000 cubic feet. The 
severance tax revenue collected in fiscal 
year 1977 was as follows: Coal, $1,826,011; 
natural gas, $879,083; limestone, $337,348; 
gravel, $204,571; oil, $266,084; salt, $167,811; 
sand, $156,169; and dolomite, $73,795. The 
unreclaimed land fund received 75% of the 
monies collected and the oil and gas well 
plugging fund received 25% of the monies. 

The Ohio Division of Reclamation li- 
censed 205 operators and issued 525 permits 
under the coal strip mining regulation pro- 
gram during 1977. A total of 15,581 acres 
was bonded by coal operators and about 
22,843 acres were affected by mining oper- 
ations. The division approved grading work 
for partial release of bond on 852 acres, and 
the remaining bond was released for com- 
pletion of planting work on 1,757 acres. 
Under the surface mining program for in- 
dustrial minerals, the division issued 512 
permits totaling 38,238 acres, but only 2,181 
acres were bonded for mining. Surface min- 
ing permits were issued for surface mining 
operations in every county (88) in Ohio. 

The Ohio Division of Geological Survey 
published Report of Investigation No. 100, 
Silurian Rocks in the Subsurface of North- 
western Ohio; Report of Investigation No. 
101, Glacial Geology of Ashland County, 
Ohio; Report of Investigation No. 103, Trace 
Elements in Ohio Coals; and Report of 
Investigation No. 104, The Occurrence of 
Sulfide and Associated Minerals in Ohio. 
Also released by the division was the Miner- 
al Industries Map of Ohio; Geological Note 
No. 5, Limestone in the Tymochtee Dolo- 
mite; and the leaflet, Geology in Land- 
Capability Analysis. 
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Employment and Injuries.—In 1977, 
Federal coal mine inspectors from the Min- 
ing Enforcement and Safety Administration 
conducted 2,739 inspections and investiga- 
tions at Ohio coal mines. There were 835 
regular safety and health inspections; 943 
spot inspections; 308 follow-up inspections; 
and 653 other investigations, including 
those for accidents, accident prevention, 
electrical and technical faults, and com- 
plaints. Federal metal and nonmetal mine 
inspectors performed a total of 795 regular 
inspections and 620 spot inspections at clay, 
cement, stone, sand and gravel, peat, gyp- 
sum, and salt operations. 

Ohio’s mining industry recorded a total of 
eight fatalities during 1977, five fatalities in 
the coal industry, and three in the industri- 
al mineral industry. The five fatalities in 
the coal industry for 1977 was one less than 
1976. The frequency rate for 1977 was 0.11 
per million tons of coal produced. Three of 
the fatalities occurred in underground 
mines, and two occurred at surface mines. 
The three industrial mineral industry fatal- 
ities in 1977 was one more than in 1976. 
Two fatalities were in the limestone indus- 
try and one in the sand and gravel industry. 

The Ohio Division of Mines’ Deputy Mine 
Inspectors conducted 4,887 inspections of 
coal and nonmetallic mining and quarrying 
operations and spent 707 days in the oil- 
fields witnessing the plugging and cemen- 
ting of abandoned oil and gas wells. 

The average annual employment for the 
nonfuel mineral industry was 5,852 wor- 
kers. A total of $73,224,499 was paid in 
wages, which averages $12,513 per worker 
for 1977. 

The Portland Cement Association award- 
ed its safety trophy to the Medusa Cement 
Co., Toledo, Ohio, for completing the year 
without a lost-time accident. 

The National Limestone Institute, Inc., 
awarded Special Safety Certificates to the 
France Stone Co.’s Paulding Quarry and 
Silica Plant for 6 consecutive years without 
a disabling injury; to the France Stone Co.’s 
Flat Rock Quarry for 5 consecutive years 
without a disabling injury; and to France 
Stone Co.’s Keeport Quarry and the Ostran- 
der mine of the Owens Stone Co., Inc., for 4 
consecutive years without a disabling 
injury. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasives.—Cleveland Quarries Co. pro- 
duced abrasive stone (grindstone) as a by- 
product of sandstone quarrying at its South 
Amherst Quarries, Lorain County. Produc- 
tion and value of production of abrasive 
stone increased over that of 1976. Manu- 
factured abrasives such as iron and steel 
shot and grit are also produced in Ohio. 

Cement.—Portland cement was produced 
at five plants, four of which also produced 
masonry cement. The production of port- 
land cement decreased 11% to 1,955,679 
tons and shipments decreased 8% to 
1,969,984 tons. Stocks of portland cement at 
yearend 1977 were 187,038 tons, 12% less 
than in 1976. Value of portland cement 
shipments in 1977 increased slightly to 
$65.9 million, and the average value per ton 
increased 8% to $33.45 compared with 
$30.83 in 1976. Type I (general construction 
use) and Type II (moderately low-heat use 
and moderate degree of resistance to sulfate 
attack) composed 97% of the portland ce- 
ment shipped; all other types combined 
composed only 3% of the shipments. 


Table 4.—Ohio: Portland cement 


salient statistics 
(Short tons) 
1976 1977 

Number of active plants 7 5 
Production 2,189,725 1,955,679 

Shipments from mills: 
Quantity . 2,129,722 1,969,984 
Aue $65,655,524 $65,899,047 
Stocks at mills, Dec. 31 212,405 187,038 


Table 5.—Ohio: Masonry cement 
salient statistics 


(Short tons) 
1976 1977 

Number of active plants 4 4 
Production 156,927 183,741 

Shipments from mills: 
antit / 155,141 185,951 
alue_—---------- $7,287,542 $8,875,250 
Stocks at mills, Dec. 31 14,626 13,909 


Disposition of portland cement shipped by 
Ohio manufacturers was as follows: 67% to 
ready-mix concrete producers; 17% to con- 
crete product manufacturers for concrete 
blocks, concrete pipes, precast prestressed 
concrete, and other concrete products; 8% 
to building material dealers; 5% to highway 


contractors; and 3% to other contractors, 
government agencies, and miscellaneous 
customers. 

Masonry cement production increased 
17% to 183,741 tons and shipments increas- 
ed 20% to 185,951 tons in 1977. Stocks of 
masonry cement at yearend 1977 were 
13,909 tons, 717 tons less than those of 1976. 
Value of masonry cement shipments in 1977 
increased 22% to $8.9 million, and the 
average value per ton increased $0.76 to 
$47.73 compared with $46.97 per ton in 
1976. 

Clays.—Combined clay and shale produc- 
tion totaled 3,568,000 tons valued at 
$12,835,000, a decrease in both quantity and 
value from that of 1976. Total clay produc- 
tion in 1977 consisted of 2,842,000 tons of 
common clay and shale with a value of $6.2 
million and 726,000 tons of fire clay valued 
at $6.6 million. The average unit value per 
ton of common clay was $2.18, a decrease of 
$0.43 from 1976, and the average unit value 
of fire clay was $9.09, an increase of $1.48 
from 1976. Ohio ranked third in the Nation 
in clay production. 

Clay and shale was produced from 93 
mines operated by 65 companies in 33 coun- 
ties. Nine companies with 24 mines account- 
ed for 60% of the State’s common clay and 
shale and 37% of the fire clay. Among the 
leading producers were Belden Brick Co., 
Medusa Cement Co., Hydraulic-Press Brick 
Co., Southwest Portland Cement Co., Swank 
Refractories Co., and Marquette Cement 
Manufacturing Co. 

Seven counties—Tuscarawas, Stark, 
Greene, Lawrence, Perry, Marion, and 
Paulding—produced 66% of the common 
clay and shale output. Two counties, Jack- 
son and Jefferson, produced 50% of the fire 
clay output. 

About 51% of common clay and shale 
production was used to manufacture build- 
ing brick; 20%, in manufacturing cement; 
13%, for drain tile; 11%, for sewer pipe; and 
5%, for concrete blocks, flue linings, pot- 
tery, and various ceramic uses. Fire clay 
uses were as follows: 49%, firebrick, blocks, 
and shapes; 21%, refractory mortar and 
cement; 15%, foundry sands; and 15% for 
glazes, glass, enamels, pottery, flue linings, 
and various ceramic uses. 

Gem Stones.—Gem and mineral speci- 
men collectors were active in southeastern 
Licking County searching for flint, the 
State’s official gem stone. Other specimens 
being sought were calcite, celesite, and jas- 
per. Value of specimens collected remained 
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approximately the same as in 1976. 

Graphite (Synthetic).—Graphite shapes 
were produced from petroleum and pitch 
coke by the Ohio Carbon Co. at Cleveland, 
Ohio. Output and value increased above 
those of 19776. 

Gypsum.—Crude gypsum production 
from Ohio's open pit gypsum mine in Otta- 
wa County decreased 36% from 1976. Gyp- 
sum was calcined by Celotex Corp. and 
United States Gypsum Co. at plants in 
Ottawa County, and by the National Gyp- 
sum Corp. in Lorain County. Production of 
calcined gypsum was 368,000 tons, 7% less 
than in 1976. 

Lime.—Ohio ranked first in lime produc- 
tion and consumption in the Nation. Six- 
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teen companies were involved in the pro- 
duction of lime at 16 plants in 10 counties. 
The counties that had significant lime pro- 
duction were Sandusky, Lorain, Lake, Erie, 
Cuyahoga, and Seneca. Leading producers 
were Martin Marietta Chemicals, United 
States Steel Corp., Republic Steel Corp., and 
Huron Lime Co. Lime production in 1977 
decreased 16% to 3,199,000 tons, and the 
value of the production decreased 3% to 
$111,100,000. The major uses of lime were 
for steelmaking in basic oxygen furnaces 
(BOF), 55%; refractory dolomite, 17%; glass, 
6%; steelmaking in electric furnaces, 3%; 
finishing lime, 2%; sewage treatment, 1%; 
and other uses, including mason’s lime and 
agriculture, 16%. 


Table 6.—Ohio: Lime sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Steel. DOW unde ee ieee ee eS 


Steel, el ³ é 
Finishing IJ//;õ.öĩÄꝛĩĩ«ð̊ ⁰ . 8 
Sewage treatment 
e p et 


s 3,788 114,299 


1976 1977 
Quantity Value Quantity Value 

is 1,892 $55,520 1,756 $59,123 
zm 581 20, 530 20,838 
od 189 5,715 199 6,696 
te 90 2,728 94 3,180 
zt 79 2.617 79 2.945 
me 36 1,087 42 1,418 
"€ 34 1,189 W 

m 12 510 W W 
* 876 24, 095 499 16,905 


3,199 111,100 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.’ 


Includes m 
edunt soil sta 
symbo 


esite, calcium carbide, other chemical uses, open-hearth steel UNE water purification, s ter by 
ilization, fertilizer, other construction lime, other metallurgy (1976), rubber (1976), and uses indica 


Data may not add to totals shown because of independent rounding. 


The Ohio Lime Co. completed a major 
plant modernization and expansion project 
in 1977 at Woodville, Ohio. The company 
operates a multi-project lime plant utilizing 
company-owned dolomitic limestone re- 
sources of extremely high purity. 

In 1977, the Diamond Shamrock Corp. 
shut down its Painesville, Ohio, chemical 
works, including the lime plant, because of 
the loss of sales to natural soda ash and the 
rising costs for energy and pollution control. 

Peat.—Prior to 1977, the Bureau of Mines 
classified peat as a fuel. However, to more 
closely align peat with the Standard Indus- 
trial Classification grouping, and because 
peat has traditionally been used for other 
than fuel purposes in the United States, the 
Bureau began classifying it as a nonmetal 
in mid-1977. Eight companies harvested 
peat in eight counties. The peat produced 
was of the humus and moss type. Sales of 
peat totaled 14,650 tons at a value of 
$106,909, an increase in sales of 3888% over 


1976, but a decrease in value of 12% com- 
pared with the previous year. Two compa- 
nies packaged peat while the other six 
companies sold theirs in bulk form. Most of 
the peat was used in bulk form for general 
soil improvement. 

Perlite (Expanded).—Crude perlite, 
mined in the western states, was expanded 
at four plants: The United States Gypsum 
Co. plant in Ottawa County; the National 
Gypsum Co. plant in Lorain County; the 
Celotex Corp. plant in Hamilton County; 
and the Cleveland Gypsum Co. plant in 
Cuyahoga County. The quantity of expand- 
ed perlite sold or used was 12,977 tons, 11% 
above that of 1976. The total value increas- 
ed from $952,000 in 1976 to $1,012,000 in 
1977, an increase of 6% in value. Average 
value per ton decreased to $77.99 compared 
with $81.34 in 1976. The principal uses for 
perlite in Ohio were for plaster aggregate, 
various formed products, insulation, and 
miscellaneous industrial uses. 
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Quartz Crystal (Cultured).—Ohio is the 
Nation’s leading producer of cultured 
quartz crystal. Production for 1977 decreas- 
ed 29% and value decreased 8% from 1976 
figures. Three companies produced cultured 
quartz crystal: Sawyer Research Products, 
Inc. at Eastlake in Lake County, Bliley 
Electric Co. at Cortland in Trumbull Coun- 
ty, and Crystal Systems, Inc., at Chardon in 
Geauga County all produced cultured 
quartz crystals for all types of electronic 
communications equipment, for color oscil- 
lators in color television, for digital quartz 
watches, and for citizen’s band radios. Saw- 
yer Research Products Inc. completed an 
expansion of company facilities in 1977. 

Salt.—Ohio ranked fifth in national out- 
put of salt. Production (as measured by 
quantity sold or used) decreased 27% below 
that of 1976, to a total of 3.7 million tons. 
Two underground mines and four salt 
plants were producing. The value of salt in 
Ohio decreased 4% to $63.5 million in 
1977. The average value of salt increased 
$4.02 per ton to $17.15, compared with 
$13.13 in 1976. Four companies with six 
operations located in four counties sold or 
used salt in the form of rock, brine, and 
evaporated brine. Underground mines in 
Cuyahoga and Lake Counties extracted rock 
salt, while brine was pumped from wells in 
Lake, Summit, and Wayne Counties. Evapo- 
rated salt producers used both the open-pan 
and vacuum processes to recover a high- 
purity, finely crystalline salt from brine. 
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Ohio's rock salt output was used mainly for 
control of ice on highways and for chemical 
applications. Evaporated salt was used for a 
wide variety of applications, which included 
human and animal consumption. 

Sand and Gravel.—Ohio's sand and grav- 
el operations mined 46.5 million tons of 
construction and industrial sand and grav- 
el, valued at $100.7 million, an increase of 
19% in quantity and 31% in value over the 
previous year. 

Construction sand and gravel accounted 
for 98% of Ohio's total sand and gravel 
output and 9296 of the total sand and gravel 
value. The total production of 45.4 million 
tons of construction sand and gravel consist- 
ed of 19.9 million tons of sand with a unit 
value of $1.94 per ton, and 25.6 million tons 
of gravel with a unit value of $2.10 per ton. 
The principal uses for construction sand 
and gravel were 45% for concrete aggre- 
gate, 19% for asphaltic concrete aggregate, 
15% for roadbases, 14% for fill, 5% for 
concrete products, and 296 for other uses. 

Industrial sand and gravel accounted for 
2% of the total sand and gravel output and 
8% of the total value. The principal uses for 
industrial sand and gravel were for molding 
sand, foundry sand, glass manufacturing, 
and various metallurgical and industrial 
uses. 

The average unit value of Ohio's sand and 
gravel (construction and industrial in- 
creased $0.20, from $1.97 per ton in 1976 to 
$2.17 per ton in 1977. 


Table 7.—Ohio: Construction sand and gravel sold or used, by major use category 


1976 1977 
antity Val Val ntity Val Val 
(thousand LS ue (thousand te pee 
short tons) (thousands) per ton short tons) (thousands) per ton 
Concrete aggregate (residential, non- 
residential, highways, bridges, dams, 
waterworks, airports, etc.) ______ 14,089 $28,429 $2.02 20,237 $43,805 $2.16 
Concrete pe (cement 
blocks, bricks, pipe, etc.)) 2,850 5,842 2.05 2,305 5,259 2.28 
Asphaltic concrete aggregates 
and other bituminous mixtures 11,494 22,857 1.99 8,830 18,407 2.08 
Roadbase and coverings _________ 3,613 6,491 1.80 6,964 14,060 2.02 
FI ĩð 8 4,570 6,183 1.35 6,224 8,821 1.42 
Other uses 1,172 1,375 1.17 884 1,864 2.11 
Total! or average 37,790 71,176 1.88 45,448 92,224 2.03 


1Data may not add to totals shown because of independent rounding. 
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Table 8.—Ohio: Sand and gravel sold or used by producers, by use 


Use 


Construction: 
Sands uen ee 


Total! or average 


Industrial: 
nde landen eue 


1976 

(thousand Sus UMS PSE 
19,164 $31,318 $1.63 
18,625 39,859 2.14 
37,790 71,176 1.88 
940 4,911 5.22 

146 643 4.40 

1,086 5,554 5.11 
38,876 16,130 1.97 


W Withheld to avoid disclosing company proprietary data; included in total. 
1Data may not add to totals shown because of independent rounding. 


Table 9.—Ohio: Sand and gravel sold or used by producers, by county 


cme eee we ee ei — — — — 
— a ee 


Morrow... _ 


— a = — — a q a — — —— e — — i — — 
—— a a = a A — 2 am e — ie — — 


Willies 
Wyandot ---—-------------- 
Other counties? s 


(Thousand short tons and thousand dollars) 


1976 
Number 
of Quantity Value 
plants 

4 158 286 
6 117 174 
4 145 375 
4 427 819 
12 2,957 5,037 
4 235 428 
8 995 1,727 
4 199 392 
6 385 647 
4 375 816 
1 2 2 
6 86 322 
10 2,681 5,281 
6 1,089 3,786 
10 801 1,360 
16 3,743 6,783 
1 81 194 
1 23 65 
1 19 77 
5 671 1.315 
7 582 937 
4 211 344 
3 475 790 
5 308 529 
8 923 1,676 
4 1,728 3,734 
9 144 1,433 
12 1,919 3,543 
1 93 164 
3 375 634 
4 297 582 
25 2,802 6,491 
6 594 1,131 
8 777 1,983 
4 257 522 
6 409 537 
13 1,643 3,708 
19 1,402 2,710 
11 1,351 2,473 
10 1,704 3,181 
6 454 875 
4 514 969 
5 365 658 
4 205 335 
38 3,555 6,908 
332 38, 876 76,730 


1977 
(thousand ome ue per 
short tons) (thousands) ton 

19,858 $38,507 $1.94 
25,589 53,716 2.10 
45,447 92,223 2.08 
W W W 

W W W 
1,073 8,513 7.93 
46,521 100,736 2.11 

1977 
Numbe 
of Quantity Value 
plants 

3 180 350 

4 255 421 

4 211 514 

2 381 708 

10 2,854 5,171 

3 254 464 

8 1,112 1,973 

4 125 321 

4 536 1,000 

4 393 942 

1 2 4 

4 114 379 

9 2,721 5,375 

6 867 2,616 

10 1.110 2,186 

16 4,402 992 

1 68 170 

1 21 31 

1 16 88 

6 1,015 4,233 

1 593 1,088 

4 261 451 

1 555 908 

4 232 505 

7 895 1,689 

4 1,835 4,415 

8 763 1,414 

10 1,987 3,185 

1 98 184 

2 379 667 

4 337 652 

25 3,465 7, 698 

9 715 1.373 

6 496 1,185 

2 436 860 

3 280 507 

11 1,888 4,546 

16 1,412 2,962 

10 1,498 3,136 

9 1,474 2,991 

5 372 846 

4 560 1,046 

3 426 152 

1 400 714 

32 8,452 20, 473 
295 46,521 100,786 


‘Includes Belmont, Brown, Carroll, Clermont, Clinton (1976), Fairfield, Gallia, Hocki 
Lawrence, Lorain, Madison, Mahoning (1976), Morgan, Muskingum, Perry, Preble, and Trumb 


?Data may not add to totals shown because of independent rounding. 


ng, Holmes, Huron, Lake, 
ull. 
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Sand and gravel was produced in 63 
counties at 295 operations. Output exceeded 
1 million tons in 13 counties; Hamilton 
County was the leading producer with 4.4 
million tons, followed by Portage County 
with 3.5 million tons, Butler County with 
2.9 million tons, and Franklin with 2.7 
million tons. Four mines produced 1 million 
tons or more each; four mines produced 
between 700,000 and 1 million tons each; 
seven mines produced between 400,000 and 
700,000 tons each; 58 mines produced be- 
tween 200,000 and 400,000 tons each; 72 
mines produced between 100,000 and 
200,000 tons each; 50 mines produced be- 
tween 50,000 and 100,000 tons each; 48 
mines produced between 25,000 and 50,000 
tons each; and 80 mines produced less than 
25,000 tons each. The largest producers of 
construction and industrial sand and gravel 
were Dravo Corp.’s Ohio Gravel Co. with 7 
mines, American Gravel Corp. with 14 
mines, and Twin Lakes Sand Co. with 6 
mines. 

Slag (Iron-Blast-Furnace).— Production 
of iron-blast-furnace slag totaled 6 million 
tons valued at $17.8 million, according to 
the National Slag Association. Production 
increased 4% and value increased 7% over 
1976 figures. The average unit value in- 
creased $0.09, from $2.85 per ton in 1976 to 
$2.94 per ton in 1977. 

Screened air-cooled slag comprised 83.6% 
of the total processed material; granulated 
and expanded slag made up the remainder. 
Air-cooled slag was used chiefly as aggre- 
gate for concrete and bituminous construc- 
tion and highway and airport construction. 
Granulated slag was used in highway con- 
struction, soil conditioning, and in the man- 
ufacture of cement. The chief use for 
expanded slag was as aggregate in concrete 
block and lightweight concrete. 

Stone.—Production of stone totaled 45 
million tons with a value of $120 million. 
Compared with 1976 figures, production 
quantity increased 5.4% and the value of 
the stone produced increased 12%. 

Ohio led all States in production of di- 
mension sandstone; it ranked third in pro- 
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duction of dimension stone and dimension 
limestone; and it was fifth in crushed sand- 
stone. The average value of all crushed and 
broken stone increased 16 cents per ton to 
$2.60; the average value of dimension stone 
was $24.12 per ton; and the average value of 
total stone was $2.67 per ton. Eight compa- 
nies quarried dimension stone at 27 quar- 
ries for rubble (40%), sawed stone (26%), 
rough blocks (20%), and other uses (14%). 
Production increased to 147,500 tons valued 
at $3.56 million. Leading producers were 
Standard Slag Co., Blazer Materials Co., 
and Briar Hill Stone Co. 

Crushed stone was produced by 105 com- 
panies at 148 quarries for concrete aggre- 
gate, roadstone and roadbase aggregate, 
and other uses. Production increased 5% to 
44.85 million tons valued at $116.4 million. 
The average value of crushed stone was 
$2.59 per ton. Leading producers of crushed 
stone were National Lime & Stone Co., The 
France Stone Co., and the Standard Slag Co. 

The principal uses for crushed and bro- 
ken limestone and dolomite were for road- 
base and paving materials, concrete aggre- 
gate, flux stone, cement and lime manu- 
facturing, agricultural uses, riprap and jet- 
tystone applications, manufacture of dead- 
burned dolomite, railroad ballast, glass 
manufacture, and various miscellaneous 
chemical and industrial uses. 

Crushed and broken quartzite and sand- 
stone were used in refractory applications, 
aggregate, glass manufacture, flux stone, 
and various miscellaneous uses. Dimension 
sandstone was used as sawed stone, rough 
blocks, and rubble. Dimension limestone 
was used for rubble. 

The Flintkote Co.'s Diamond Quarry, 
Middlebranch, Ohio, did not operate during 
1977. Silica Inc., Twinsburg, Ohio, went 
bankrupt and was purchased by former 
officers of the company. All assets of MCQ 
Industries, including the Marble Cliff Quar- 
ry and plants at Trabue-Dublin Rd., Colum- 
bus, Ohio, the Shawnee Quarry in Delaware 
County, and plants in Westerville and Wor- 
thington, Ohio, were acquired by Medusa 
Aggregates Co., a division of Medusa Corp. 
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Table 10.—Ohio: Crushed stone’ sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
ü 1976 1977 
P. Quantity Value Quantity Value 
Concrete J 8 6,359 13,990 1,247 16,530 
— -aE 1 
De aded roadbase stone 4, ; , i 
cadan areae a BEN OK OM I EE 5.085 11.170 4.195 9.494 
Lime manufacture?______________________ 4,273 7.708 3,949 7,349 
Bituminous aggregate 2,712 5,957 3,841 9,182 
Flux stonrrnr nnn 3,673 8,760 3,461 8,679 
Cement manufacture 3,414 8,334 2,921 8,287 
Surface treatment aggregate 2,082 4,749 2,214 5,458 
Agricultural limestone___________________- 2,153 6,137 1,692 5,370 
Railroad ballast eee 963 1,851 977 2,067 
Glass manufacture 851 5,843 904 6,534 
Riprap and jetty stone 1,084 2,600 761 2,077 
Refractory stone 356 1,671 366 1,704 
Other filler. __________________________ 241 2,621 280 8,121 
Filter stone 64 119 78 185 
Disinfectant and animal sanitation ____________ 10 18 x mee 
Other uses®__§_§_- -_-_____________________ 780 3,644 631 3,417 
ö he eh cla 42,612 104,060 44,853 116,410 


1Includes limestone and sandstone. 
2Includes dead-burned dolomite and chemical stone. 


Includes stone used in soil conditioners, asphalt filler, porcelain, po 
whiting, roofing granules (1977), ferrosilicon (1977), sulfur dioxide (1977), fill (1977), terrazzo and ex 


other uses. 


ttery and tile, mine dusting, mineral food (1976), 
posed aggregate, and 


*Data may not add to totals shown because of independent rounding. 


Sulfur (Recovered Elemental).— 
Production of elemental sulfur increased 
37% to 22,532 long tons compared with 
16,451 long tons in 1976. Sales rose 36% to 
22,484 long tons valued at $964,769 from 
16,582 long tons valued at $714,014 in 1976. 
Sulfur was recovered as a byproduct of 
petroleum-refining operations in Allen, Lu- 
cas, and Stark Counties. 

Vermiculite (Exfoliated).—Crude  ver- 
miculite, mined out-of-State and shipped 
into Ohio, was processed by The Cleveland 
Gypsum Co., division of Cleveland Builders 
and Supply Co., at its Cleveland plant, and 
by O. M. Scott and Son at its Marysville 
plant. Production and sales increased 
sharply as did the value of sales in 1977. 
The processed vermiculite was used for 
concrete and plaster aggregate, insulation, 
and soil conditioning. 
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Aluminum.—Production of primary alu- 
minum at the Hannibal reduction plant of 
the Ormet Corp., jointly owned by Consoli- 
dated Aluminum Co. and Revere Copper & 
Brass Inc., increased sharply in both quanti- 
ty and value. In 1976 there was a cutback in 
workers and production facilities, but by 
the middle of 1977 most of the workers had 
been rehired and the production facilities 
were put on line. The Hannibal plant pro- 
duces aluminum by reducing alumina, 


which is obtained by barge from a company- 
owned plant at Burnside, La. 
Beryllium.—Imported-beryl-ore process- 
ing was discontinued in 1977 at the Brush 
Wellman Inc. plant at Elmore, Ohio, and is 
now processed, along with domestic ore, at 
Brush Wellman Inc. facilities at Delta, 
Utah. The Elmore, Ohio, facility is the 
major refining-conversion plant for the pro- 
cessing of beryllium hydroxide from the 
Utah plant into beryllium metal, alloys, 
oxide, and other compounds. The Elmore 
plant also produced shapes from beryllium 
metal and alloys, as well as ceramics for 
electrical uses from beryllia. 
Ferroalloys.—Ohio was the leading pro- 
ducer of ferroalloys, accounting for about 
one-third of the national total. Shipments 
decreased 10% to 588,500 tons compared 
with 656,758 tons in 1976. Value of ship- 
ments decreased 9% to $334.9 million in 
1977. Six companies produced ferroalloys at 
eight plants in Ashtabula, Guernsey, Jeffer- 
son, Monroe, Muskingum, and Washington 
Counties. The ferroalloys produced consist- 
ed mainly of alloys of iron, chromium, 
manganese, silicon, and vanadium. Ohio 
Ferro-Alloys Corp. shut down the last op- 
erating furnace at Brilliant, Ohio, and in 
November it was decided to permanently 
close the plant. Their Powhatan, Ohio, 
plant closed down its furnaces and was put 
on a standby basis in November. The Philo, 
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Ohio, plant operated at about 90% of its 
capacity during 1977 owing mainly to the 
continuing high level of operations in the 
automotive industry and a fairly good de- 
mand from the steel industry. 

Foote Mineral Co. financed improve- 
ments in air pollution equipment in July 
1977 through a $1 million Tax Exempt Air 
Quality Development Revenue Bond. 

Iron Oxide Pigments.—Ohio’s shipments 
of iron oxide pigments increased about 6% 
and the value of shipments increased 14%. 
Two companies produced finished iron ox- 
ide pigments in 1977. The Hilton Davis 
Chemical Division of Sterling Drug Inc. 
produced synthetic yellow iron oxide and 
the Ottawa Chemical Division of Ferro 
Corp. produced synthetic red iron oxide. 

Iron and Steel.—Production of pig iron in 
Ohio during 1977 was 14.7 million tons, a 
decrease of about 1 million tons, or about 
7%, from that in 1976. Shipments of pig 
iron totaled 14.8 million tons at a value of 
$2,695.2 million, compared with 1976 ship- 
ments of 15.7 million tons valued at $2,856.0 
million. Ohio ranked third in the Nation in 
the production of pig iron. The number of 
blast furnaces in operation was 23 at the 
beginning of the year, reached a maximum 
of 27 during March and April, and dropped 
to 24 at the end of the year. Ohio has a total 
of 39 blast furnaces. 

Steel production as reported by the Amer- 
ican Iron and Steel Institute was 21.5 mil- 
lion tons, a decrease of about 1 million tons, 
or 4%, from 1976 production. Ohio ranked 
third in steel production in the Nation. The 
decrease in production of steel and pig iron 
was due in part to national strikes at coal 
operations, strikes at the iron ore oper- 
ations in Minnesota, and a severe winter- 
related energy shortage in the early part of 
the year. 

Ohio’s principal pig iron and steel produc- 
ers were Armco Steel Corp. in Butler Coun- 
ty; Jones & Laughlin Steel Corp. in Cuyaho- 
ga County; Republic Steel Corp., with major 
plants in Mahoning, Trumbull, and Stark 
Counties; and United States Steel Corp. in 
Cuyahoga, Lorain, Mahoning, and Trum- 
bull Counties. 

At the end of 1977, the Youngstown Sheet 
& Tube Co. shut down its steelmaking 
facilities and laid off 5,000 steelworkers. 
Armco Steel Corp. had an 8% work force 
reduction resulting in the termination of 
600 jobs. Smaller work force reductions 
were in effect at the Republic Steel Corp. 
plant in Cleveland and at Jones & Laughlin 
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in Niles, Ohio. Republic Steel Corp. at its 
Canton, Ohio, plant installed 10 high-speed 
surface grinders and supporting air- 
pollution-control equipment. The construc- 
tion of a $19,000,000 water treatment sys- 
tem was begun at the Canton plant. At its 
Cleveland basic oxygen furnace melt shop, 
Republic Steel Corp. completed a sup- 
pressed-combustion air-cleaning system re- 
placement of an extensive electrostatic pre- 
cipitator system. 

Titanium.—The RMI Co. produced tita- 
nium sponge metal by sodium reduction of 
titanium tetrachloride at its Ashtabula 
plant. Some titanium sponge was sold on 
the open market and the remainder was 
shipped to RMI's plant in Niles, Ohio, for 
melting and processing. RMI Co. is the only 
domestic producer to sell titanium sponge 
on the open market. 

Primary titanium metal shipped from 
Henderson, Nev., was rolled and fabricated 
at Toronto, Ohio, by Titanium Metals Cor- 
poration of America. New Jersey Zinc Co. 
and Glidden-Durkee Div. of SCM Corpora- 
tion produced titanium pigments (titanium 
dioxide) at plants in Ashtabula for use in 
manufacturing paint. Glidden-Durkee com- 
pleted expansion at its Ashtabula plant in 
1977. 

Zinc.—ASARCO Incorporated produced 
zinc oxide directly from zinc concentrates at 
its Columbus plant in Franklin County. 
Output decreased in 1977 from that of 1976. 
The principal uses for the zinc oxide were in 
the manufacture of rubber, paint, ceramics, 
and various chemical applications. 

Zirconium.—Lincoln Electric Co., Inc. at 
Cleveland produced zircon-based welding 
rod coatings. NL Industries Inc. produced 
zircon refractories in Cincinnati, Hamilton 
County. Foote Mineral Co. processed zircon 
to produce zirconium alloys at its Cam- 
bridge plant, Guernsey County. Continental 
Mineral Process Corp. milled zirconium at 
Sharonville, Hamilton County, for use by 
iron and steel foundries and the ceramic 
industry. Sherwood Refractories Co., Cleve- 
land, produced zircon cores and molds. 
Harshaw Chemical Co. Elyria, Lorain 
County, recovered zirconia for use in 
ceramic-based colors. Zirconium Corp. of 
America produced zirconia and zirconia ce- 
ramics and refractories at Solon, Cuyahoga 
County. 

Ohio Ferro-Alloys Corp. shut down its 
plant at Brilliant, Ohio, during 1977. 


!State Liaison Officer, Bureau of Mines, Columbus, 
io. 
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Table 11.—Principal producers 


Commodity and company 


Cement: 
Columbia Cement Corp -------- 


General Portland Cement Co.! 3 _ _ _ 
Marquette Cement 

Manufacturing Co.? 
Medusa Corp.! 73_____§_______ 


Southwestern Portland Cement 
Co. 
United States Steel Corp. 2 * ___ 


Cine den Brick Co- 22 oho 
Hydraulic-Press Brick Co 
Kimble Coal oo 
LAM Mineral co 


Ferroalloys: 
Foote Mineral Oo 


Interlake Steel Cork 

Union Carbide Corp. 

Eris , Synthetic: 
H n Co 


Gypsum: 
"Celotex rr oe 


National Gypsum Co.‘ §_______ 
United States Gypsum Co.“ 


Republic Steel Corp... ------ 
Woodville Lime & Chemical Corp 


Peat: 
Buckeye Peat Moss... 


Perlite, expanded: 
Cleveland Builders and Supply Co. 


Petroleum refineries 
Ashland Oil and Refining Co 


Gulf Oil Cor 
Standard Oil Company of Ohio 
Sun Oil co 


Salt: 
International Salt Co 


Morton International Ine 
PPG Industries, Ine 


Sand and gravel: 
American Aggregates Corp.’ TUT 


Tri-State Materials Corp 
Twin Lakes Sand o 


See footnotes at end of table. 


Address 


Box 1531 
Zanesville, OH 43701 


709 Clay St. 

Ft. Wayne, IN 46802 

20 North Wacker Dr. 
60606 


Chicago, IL. 
Box 5668 
Cleveland OH 44101 


Pittsburgh, PA 15230 


Box 910 
Canton, OH 44701 
Box 77 


x 
Independence, OH 44121 
R. D. 1 
Dover, DE 44622 

tar Route 
Millersburg, OH 44654 


Route 100 

Exton, PA 19841 

1 1880 & i Ave. 
1 5 

Box 176 

Marietta, OH 45750 


12508 Berca Rd. 
Cleveland, OH 44111 


1500 North Dale Malry 


Tampa, FL 33601 
laware Ave. 
Buffalo, NY 14202 


101 South Wacker Dr. 
Chicago, IL 60606 


Box 428 

Huron, OH 44839 
Executive Plaza II 
Hunt Valley, MD 21030 


Box 46 

Gibsonburg, OH 43431 
Box 6778 

Cleveland, OH 44101 
Box 218 

Woodville, OH 43469 


R.D. 1 
Bellefontaine, OH 43311 


2100 West Third St. 
Cleveland, OH 44113 


1409 Winchester Ave. 
Ashland, KY 41101 


Pittsburgh, PA 15219: 


Midland Bl 

as On prm 
1608 Wal 

Philadelphia. PA 19103 


Clarks Summit, PA 184111 


110 North Wacker Dr. 
Chi 60606 

Box 3 

Barberton, OH 44203 


Garst Ave. 
Greenville, OH 45331 
5254 Wooster Rd. 
Cincinnati, OH 45226 


Box 1169 

Parkersburg, WV 26101 
2307 State Rte. 308 
Streetsboro, OH 44240 


Type of activity 
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Table 11.— Principal producers —Continued 


. Commodity and company Address Type of activity County 
Stone: 
Carbon Limestone Co. -- _ Lowellville, OH 44433 Quarries_ _ _ _ _ Mahoning. 
Davon, Inn 2152 Tremont Center PE: PS Adams and 
Columbus, OH 43221 Highland. 
France Stone co 1800 Toledo Trust Bldg. 3 Lucas, 
Toledo, OH 43604 Sandusky, 
Seneca. 
Maumee Stone Coo Box 369 zcuddo eas Lucas, Ottawa, 
Maumee, OH 43537 ear i 
National Lime & Stone Co.*_ __ _ _ _ First National Bank Bldg. . Various. 
Findlay OH 45840 , 
Sandusky Crushed Stone Co. Quarry______ Erie. 
Sandusky, OH 44870 
Standard Slag Oo 1200 Stambaugh Bl Quarries. _ _ _ Ottawa. 
Youngstown, OH 44 1 
1Also stone. 
2Also clays 
Also ad and gravel. 
“Also lime. 
5Also expanded perlite. 


*Also exfoliated vermiculite. 


The Mineral Industry of 
Oklahoma 


This chapter has been prepared by the Bureau of Mines, U.S. Department of the Interior, 
and the Oklahoma Geological Survey under a Memorandum of Understanding for 
collecting information on all minerals except fuels. 


By R. H. Arndt, K. S. Johnson, and W. E. Harrison? 


In attaining an alltime record high value 
of almost $3.5 billion in 1977, the mineral 
industry in Oklahoma registered its 10th 
consecutive year of growth in total value. 
The increase in value from about $1.1 bil- 
lion in 1969 was about 209%. Growth in 
value in 1977 over that of 1976 was 25.4%. 
Mineral fuels generated about 95% of the 
State’s total mineral value, and the remain- 
der was in nonfuel minerals. The value of 
mineral fuels in 1977 was at least 25% 
higher than in 1976, and that of nonfuels 
was about 28% higher. Reported output of 
clays, crude helium, liquefied petroleum 
(LP) gases, crude petroleum, tripoli, zinc, 


and lime were less in 1977 than in 1976. 
Output of other mineral commodities in- 
creased. Values of tripoli, zinc, and lime 
decreased in 1977. Oklahoma’s rank in the 
value of mineral production among the 
United States was 4th. It ranked first in the 
production of iodine, second in the produc- 
tion of helium and tripoli, third as a source 
of natural gas, and fourth in natural gas 
liquids. Income to the State for the fiscal 
year ending June 30, 1977, in the form of 
gross production and excise taxes on pro- 
duced oil and gas, was $198 million. No 
other produced mineral was subject to the 
gross production tax. 


Table 1.—Mineral production in Oklahoma! 


1976 1977 
Mineral Quantity EE de) Quantity beris ds) 
Clays ETC UR 8 thousand short tons 1,155 $1,078 1,016 1,687 
Coal (bituminous) UH “k do... 3,635 58,102 5,978 105,433 
Gypaum E EA a A SEO 8 do- 1.120 5,822 1.238 6,959 
Helium: 
High purity jz million cubic feet 7241 77,610 389 11,507 
S ͤõĩÜĩÜðꝛðtðD %² mm ꝛ⁊ðvdv 8 do- 1183 10 W W 
Natural gaʒs do. _ __ 1,726,513 866,710 1,769,519 1,397,920 
Natural gas liquids: 
Natural gasoline and cycle 
products thousand 42-gallon barrels 10,894 14,416 
} 41,893 271,214 
f me ee See Sas do... 31,620 179,602 
Petroleum (crude TREE ES do... 161,426 1,484,297 156,382 1,560,240 
Pümi -=  —- o neces thousand short tons 1 1 
Sand and grav‚ee ln do... 10,037 19,050 11,669 26,821 
SONE SPERO NT ⅛ ⁵k y eae do... 19,635 37,339 23,332 41,443 
See footnotes at end of table. 
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Table 1.—Mineral production in Oklahoma' —Continued 


1976 1977 
Mineral Quantity (thousand) Quantity (thousand 
Combined value of cement (masonry and portland), 
feldspar (feldspathic sand), iodine (1977), lead, 
lime, salt, tripoli, zinc, and items indicated by 
eee, ß e XX 53, 100 XX 68,217 
Toni- o cutus o EEUU E LU XX 2,189,926 XX 3,497,447 
Total 1967 constant dollar XX 1,002,978 XX 51,728, 340 


preliminary. Revised. W Withheld to avoid disclosing company proprietary data; value included in Combined 
value” figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 2.— Value of mineral production in Oklahoma, by county! 


(Thousands) 
| Minerals produced in 1977 
County 1976 1971 in order of value 
T eee So te $21 Sand and gravel. 
Alfalfa- - - ------------ 31,231 SE 
Atoka aaa W Stone, sand and gravel. 
Beaver 88,705 W Sand and gravel, pumice. 
Beckham ............- 11,049 ae 
Blaine 83,078 W Gypsum, sand and gravel. 
Bryan ____.~. ~~ ----- 4,778 W Stone, sand and gravel. 
Caddo . AA eo 384 W Gypsum, sand and gravel. 
Canadian |... _- 90,610 W Sand and gravel, clays, gypsum. 
Mer... co eee ,981 66 Stone. 
Cherokee . 2... W W ; 
Choctaw - ------------ W W Stone, sand and gravel. 
Cimarron ------------- 21,922 W = Helium. 
Cleveland 18,220 476 Sand and gravel. 
ROUEN UEM ET 4,865 W Stone. 
Comanche 6,615 W Stone, gypsum. 
PTT 6,693 775 Sand and gravel. 
G A 24.362 523 Stone. 
w ee es 67,882 W Stone, clays, sand and gravel. 
Custer 18,020 W Clays, sand and gravel. 
Delaware W uk 
Dewey 92,102 a 
Ell ees 28,351 ee 
Garfield... ... _-- 16,560 W Sand and gravel. 
arvine ----------—- 107,87 W Do. 
GWG au 165,954 e 
Gall. ĩ oe 12,856 X 
Greer A xa eue 1,187 W Stone, clays, sand and gravel. 
Harmnoůowt nnn W W Salt. 
rper Bat Ga EPEE et A Hu 44,013 shis 
Haskell _.__________- ~ e 
j V E W 6 d and gravel 
ackson -_------------ ; ypsum, sand an vel. 
Jefferson ____..____ __- 5,063 mee ES 
Johnston 6,589 Ww Sand and gravel, stone. 
Kay F cas d Ene: yip „ 
King fisher ; nd an vel. 
Kiowa ______________ 3,350 W Stone. ii 
Latine r 16,211 W Sand and gravel. 
ORO 52 2k hho eae at W W Sand and gravel, clays. 
ae C et 25944 W Sand and l 
OY Sheets ele ; and gravel. 
Love —— oerte erc lc 10,981 ER di 
McClain. - ------------ 39,759 725 Sand and gravel. 
McCurtain ------------ W W Sand and gravel, stone. 
Mcintosh . W W Stone. 
„CCC 95,657 Me 
Marshall ...........-- 9,973 Te 
Mayes ( 15,201 19,567 Cement, stone, clays, sand and gravel. 
Muska V po W Sar dana gravel f 
uskogee - ------------ j nd an vel, feldspar. 
Noble 23,167 — * zi 
Nowata _____________- 6,103 W Stone. 
Okfuskeee 9,545 a 
Oklahoma 57,481 8,509 Sand and gravel, clays. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Oklahoma, by county! —Continued 


(Thousands) 
i in 1977 
County 1976 1977 55 
Okmulg ee 814.950 W Stone. 
Osage --------------- 128,187 W Do. "OE 
Ottawa 1.098 W Stone, sand and gravel, tripoli, zinc, lead. 
Pawne ae 12,361 W Stone, sand and gravel. 
Payne .— Se mate ,042 $566 Sand and gravel. 
Pittsburg - ------------ 19,397 W Stone, sand and gravel. 
Pontoto TP 12,154 26,402 Cement, stone, sand and gravel, clays. 
Pottawatomie 333 W Sand and gravel. 
FFT 1 W Do. 
Roger Mills 16,917 is 
Rogers 26,770 W Cement, stone, clays. 
Semin ole 54,902 W Stone, sand and pen clays. 
uoyah n 5,628 W Lime, stone, sand and gravel. 
Stephens 092 as 
Terit —— le 132,976 W Sand and gravel. 
Tillman - ------------- W 350 i | 
pU pP 20,213 W Stone, sand and gravel, clays. 
Wagone rr 2,054 355 Sand and gravel. 
i ns oe ee W Stone. 
Washita __------------ 2,195 MN 
0008 o  — n came 25,611 W Sand and gravel, salt. 
Woodward 2,343 Iodine, sand and gravel. 
Undistributed*__________ 52,584 3,444,113 
Total____-------- 2,789,926 3,497,447 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
1Petroleum is based on an average price per barrel for the State and natural gas is based on an average price per cubic 


foot for the State. 


3Includes some sand and gravel, coal, pesreeum; natural gas and natural gas liquids that cannot be assigned to specific 


counties, and values indicated by symbo 


Data may not add to totals shown because of independent rounding. 


Legislation and Government  Pro- 
grams.—Legislative discussion and action 
in the First Session of the 36th Oklahoma 
Legislature relating to mineral issues dealt 
mostly with oil and gas, energy, rate struc- 
ture, and the functioning of public utilities 
as related to the rapidly increasing costs of 
fuels. The Legislature passed a measure 
that defined the maximum allowable spac- 
ing of oil and gas wells in a drilling unit to 
be 640 acres plus 20% for tolerance. The 
measure overrode a previous ruling by the 
Oklahóma Corporation Commission (OCC) 
that had established a maximum spacing as 
1,440 acres. House Bill 1441 provided modi- 
fications to the gross production tax on oil 
and gas produced for interstate markets to 
make it equal unit for unit with that paid 
on produced intrastate oil and gas. The bill 
levied a conservation tax of 7 cents per 
thousand cubic of produced gas, less 7% of 
the gross value of each such 1,000 cubic feet 
of natural gas or casinghead gas. The Legis- 
lature focused attention on the right to use 
Oklahoma energy materials and on the 
protection of the public from excessive costs 
for the use of energy. Farmers were granted 
the right to use gas produced on their 
property or transported in pipelines cross- 
ing their property as fuel for pumping 


subsurface water for irrigation, by Senate 
Bill 160. Senate Bill 273 assigned controls 
over fuel cost adjustments to the OCC and 
provided for public inspection of all proceed- 
ings dealing with their administration. Sen- 
ate Bill 374 prohibited the inclusion of 
advertising expenses by a public utility in 
its rate making, and Senate Bill 375 pro- 
hibited the payment of other promotional 
incentives as part of the operating expenses 
by utilities. Concern for conservation of 
energy was expressed through House Joint 
Resolution 1018 which urged the State De- 
partment of Energy to study alternative 
and supplemental energy sources for possi- 
ble use by the State boards and agencies. 
House Bill 1322 provided a tax credit of not 
more than 25% of the cost of installing a 
solar energy device in a taxpayer's resi- 
dence, the credit not to exceed $2,000. Emi- 
nent domain was granted for the construc- 
tion of interstate pipelines for the transpor- 
tation of coal to Oklahoma from other 
States by Senate Bill 119. Firms so doing 
would be licensed under the OCC. The bill 
prohibited the use of water from Oklahoma 
in such pipelines, and requirod that the 
Corporation Commission act under the rec- 
ommendation of the Oklahoma Water Re- 
sources Board on the disposal of water 
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withdrawn from the pipeline. Scenic River 
Commissions were established by Senate 
Bill 285 to provide coordination and cooper- 
ation between State and local governments 
in the preservation of scenic qualities of 
rivers. The legislation involves potential 
conflict with mining and mineral industries 
that are located in stream valleys, particu- 
larly in the right to extract sand and gravel 
from deposits in streambeds or to use river 
waters for mineral processing. The State 
Senate affirmed Oklahoma’s priority over a 
portion of the unused and uncontrolled 
waters flowing from the State in Senate 
Joint Resolution 70. A general objective 
would be to assure sufficient water at 
proper localities for the support of future 
domestic, municipal, agricultural, and in- 
dustrial activities in the State through a 
statewide comprehensive water plan. As 
part of its responsibilities that resulted 
from the Legislature’s intent that cost of 
energy to consumers be kept to a minimum, 
the OCC heard requests for increased rates 
submitted by Oklahoma Natural Gas Co. 
(ONG), Public Service Co. of Oklahoma 
(PSO), and Oklahoma Gas and Electric Co. 
(OG&E). The hearings and discussions 
involved the disposal of windfall profits 
enjoyed by ONG during emergency winter 
sales of natural gas to interstate companies. 
The establishment of lifeline rates for con- 
sumers of low volumes of natural gas to 
prevent increase of rates and to provide 
rebates from off-system sales profits was 
also debated. 

The Oklahoma Geological Survey pur- 
sued investigations in mineral resources. In 
cooperation with the U.S. Geological Sur- 
vey, it was engaged in an inventory of 
surface-mined lands exclusive of coal lands 
and in studies of the State’s water re- 
sources. Accumulation of data on the 
Hartshorne coal and for coal analysis was 
continued, in part cooperative with the 
Federal Bureau of Mines. Continuing coop- 
erative programs with the Bureau of Mines 
were for testing clay and for the accumula- 
tion of mineral statistics for the Minerals 
Yearbook. Heavy oil and tar sands in the 
Oklahoma part of the Tri-State area and a 
geological appraisal of uranium resources 
in several areas in north-central and 
central-western Oklahoma were supported 
by the U.S. Department of Energy. Other 
energy programs included sampling and 
testing water under the Natural Uranium 
Resource Evaluation Program, and an in- 
vestigation of the seismicity of the Nemaha 
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uplift for the Nuclear Regulatory Commis- 
sion. The Oklahoma Geological Survey’s 
services to the State included assistance to 
the Department of Economic and Communi- 
ty Affairs in planning for underground 
disposal of waste. Geologic mapping was in 
various stages of completion in eight differ- 
ent quadrangles. Occurrence of asbestiform 
minerals in limestone and dolomite, occur- 
rence of base metals in the Arbuckle Moun- 
tains, and various stratigraphic and paleon- 
tological problems were also being investi- 
gated by the Oklahoma Geological Survey. 
Among the Geological Survey’s publications 
in 1977 was a map of eastern Oklahoma 
showing active coal mines (January 1, 1977) 
by S. A. Friedman. K. S. Johnson and R. L. 
Croy edited a Symposium: Stratiform Cop- 
per Deposits of the Midcontinent Region, 
which was published as Oklahoma Geologi- 
cal Survey Circular 77, 1976. The Survey 
also published posthumously Geology and 
Mineral Resources (Exclusive of Petroleum) 
of Muskogee County, Oklahoma, by M. C. 
Oakes as Oklahoma Geological Survey Bul- 
letin 122, 1977. 

The Oklahoma Department of Mines con- 
tinued its efforts to establish a miner 
training institute under the academic um- 
brella of Southeastern Oklahoma State Uni- 
versity, aided by a grant from the U.S. 
Mining Enforcement and Safety Adminis- 
tration. The department was also engaged 
in efforts to strengthen the State’s coal 
mining and reclamation laws and extend 
the reclamation to abandoned surface- 
mined coal lands. 

The Oil and Gas Conservation Division of 
the Oklahoma Corporation investigated pol- 
lution compliants, inspected drilling and 
producing oil operations, provided consulta- 
tions, and made water analyses in the 
process of curtailing pollution problems. 
The division also plugged a number of 
purging abandoned oil wells for which indi- 
vidual responsibility could not be ascer- 
tained. 

Formulation and implementation of a 
statewide energy conservation plan was the 
chief thrust of the State Department of 
Energy. Through district meetings, Oklaho- 
ma Conservation Commission undertook 
the first steps in rallying conservation dis- 
tricts to the ultimate development and ap- 
plication of plans to reclaim abandoned 
surface-mined coal lands. Social and eco- 
nomic impacts of surface mining coal and 
subsequently reclaiming the mined land 
were being studied by the Department of 
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Agricultural Economics at Oklahoma State 
University and the Oklahoma State Univer- 
sity State Extension Service. Among their 
objectives was to assist residents on coal 
lands to adjust their existence to the 
changes created by mining and reclama- 
tion. | 

Numerous research contracts were let to 
researchers in Oklahoma by the Federal 
Bureau of Mines. Some of the researches 
were applied in the State, some were ap- 
plied in other areas. Continental Oil Co. at 
Ponca City was involved with the develop- 
ment of a technique for controlling meth- 
ane in gob areas in coal mines. Research 
and development of large diameter drilling 
equipment by Fenix & Scisson, Inc., Tulsa, 
Okla., was a project related to advanced 
mining technique and high speed mine 
development. McCarthy Engineering & 
Construction, Inc., Tulsa, Okla., was field 
testing chemical injection for stabilizing 
coal mine roofs, a ground control technique. 
Kerr-McGee Nuclear Corp., Oklahoma City, 
held a contract for studying radiation haz- 
ards and their control through mine venti- 
lation. Data accumulation on Hartshorne 
coalbeds in Haskell and Le Flore Counties 
were made by the Oklahoma Geological 
Survey as part of the advanced mining 
technology and methane recovery programs 
of the Bureau. U.S. Energy Research and 
Development Administration Bartlesville 
Energy Research Center studied reduction 
of air pollutants from engines operated 
underground, an industrial hygiene project. 
Fenix & Scisson, Inc., in Tulsa, were also 
involved in a conceptual design of automat- 
ed longwall mining systems, a study of 
underground rubblization and in situ re- 
torting systems for deep oil shale deposits. 
The Bureau also operated a helium refinery 
at Keyes and maintained a liaison office in 
Oklahoma City. 

The Conservation Division of the U.S. 
Geological Survey (USGS) maintained of- 
fices in Tulsa and Oklahoma City for sur- 
veillance of oil and gas operations on Fed- 
eral and Indian lands, an office in Tulsa to 
perform similar functions on Federal and 
Indian mining leases, and a geological office 
in Tulsa for evaluation and classification of 
mineral resources on Federal and Indian 
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lands as well as providing geological consul- 
tation for the Conservation Division and 
other Federal offices. An office of the Water 
Resources Division, USGS, in Oklahoma 
City, collected data on streamflow, subsur- 
face water supplies, tested water quality, 
and engaged in cooperative studies with the 
Oklahoma Geological Survey, the U.S. Bu- 
reau of Reclamation, and the Oklahoma 
Water Resources Board. The Water Re- 
sources Division also provided base data 
about quality and volume of surface and 
subsurface water for a U.S. Bureau of Land 
Management regional study of federally 
controlled coal resources. In cooperation 
with the Oklahoma Geological Survey and 
the Northeast Counties of Oklahoma Eco- 
nomic Development Association (NECO), 
the Water Resources Division monitored 
rising waters in the abandoned zinc mines 
in Ottawa County. S. J. Playton and R. E. 
Davis prepared a Preliminary Report on the 
Quality of Water in Abandoned Zinc Mines 
in Northeastern Oklahoma as Open File 
Report 77-7163 of the U.S. Geological Sur- 
vey. 

A task force of the U.S. Bureau of Land 
Management was studying the potential 
environmental, social, and economic impact 
and problems associated with the future 
leasing and mining of federally held coal in 
eastern Oklahoma. 

Wide ranging studies and projects related 
to the enhanced recovery of oil and gas were 
pursued or administered at the Bartlesville 
Energy Research Center, U.S. Energy Re- 
search and Development Administration— 
U.S. Department of Energy (DOE) The 
Center was also concerned with advance 
research and supporting technology, such as 
testing of synthetic fuels for automobiles, 
the characterization of syncrudes from coal, 
and thermodynamic studies on coal conver- 
sion processes. Petroleum product charac- 
terization and utilization were also under 
study. Waste oil recycling, automotive 
powerplant technology assessment, and al- 
ternate transportation fuels studies related 
to energy conservation. At the same time, 
the Energy Research Center continued fully 
funded research for the Bureau of Mines, 
the Air Force, Department of Transporta- 
tion, and other federal agencies. 
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Table 3.—Indicators of Oklahoma business activity 


1976 


percent 
Em omenit and labor force, annual average: 
Total otal civilian labor force — — - - - - - - ---- -----------—— thousands 1,160.0 1,223.0 4-54 
Unemployment _---—--------------------------=---—-—- do... 65.0 61.0 -6.2 
Employment (nonagricultural): 
nb 5 E dk eL cM Ee 0 do... 444 48.9 +10.1 
Manufacturing -----------------------~--—---—— do... 156.1 162.8 +43 
Contract constructioonnsnôů»̈unnene e do—- 46.1 49.4 +7.2 
Transportation and public utilities do... 51.3 59.2 -8.8 
Wholesale and retail trade _______------------------ do— 222.2 231.9 +4.4 
Finance, insurance estate ⅛ĩ⅛ ³wüm k mr do— 46.6 48.9 4-4.9 
Services- ocn e ³¹¹¹¹ ML ee do... 151.4 159.4 +5.3 
enn aaa aaa do- ___ 207.0 214.5 +3.6 
Total nonagricultural employment ~- - -— - - ---- „ do— 931.1 975.0 +4.17 
Personal income: 
Total- eaaa ⅛ð⅛;WW. ⅛ v millions $15,809 $17,839 +12.8 
Percapita- ²¼ ee y ee eee ee 107 $6,346 +11.2 
ruction activity: 
Number of private and public residential units authorized 15,805 21,256 +34.5 
Value of nonresidential constructioonnn¶ln millions $282.1 $414.5 +46.9 
Value of State road contract awards do— $84.7 $85.0 +.4 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,328 1,665 +25.8 
Mineral production value: 
Total crude mineral value ______________-_--------- millions 2,789.9 33,497. 4 +25.4 
Value per capita, ent population -~ ---------------------—-—- $1,009 $1,244 +23.3 
Value per square mildeks «4 $39,902 $50,021 +25.4 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Employment and Wages. —Oil and gas 
mining and other mining are the two cate- 
gories utilized by the Oklahoma Employ- 
ment and Security Commission (OESC) in 
reporting statistics of the mineral extrac- 
tion industries. Average monthly employ- 
ment in the mining industries was 50,000 in 
1977, about 20% higher than in 1976. Of 
these, about 47,900 workers were employed 
in the extraction of oil and gas, and 2,000 
mined other substances. Demand for oilfield 
workers to support the highest rate of oil 
well drilling since the 1950’s caused the 
number of oilfield workers to rise by about 
2,500 during 1977 to a total of 47,900. 
Contrastingly, the total number of workers 
employed in hardrock mining remained 
relatively constant at 2,100 to 2,300. Okla- 
homa Department of Mines reported sepa- 
rately that 3,185 persons were employed in 
mining of nonfuel minerals and coal in 
1977. Monthly average employment in the 
petroleum refining industry in 1977 was 
7,067, about 391 less than the average 
monthly number employed in 1976. Wages 
and salaries paid to oilfield and gasfield 
workers in 1977 were about $715.9 million. 
Refinery workers had total earnings of 
$118.6 million, with a weekly average per 
worker of $322.82. This was the highest 
individual average weekly earning recorded 


among 20 manufacturing and nonmanu- 
facturing categories monitored by OESC. 
An average weekly earning of $285.28 for 
oilfield and gasfield workers ranked second 
among the same categories. Three types of 
manufacturing industries are closely alined 
with the extraction of minerals. These are 
petroleum and coal products of the Stand- 
ard Industrial Classification (SIC) 29, most 
of which in Oklahoma are products of petro- 
leum refining. Others are Stone, Clay, and 
Glass Products (SIC 32), and the Primary 
Metals Industry (SIC 33). In 1977, stone, 
clay, and glass industries had 10,600 em- 
ployees with total earnings of $128.1 mil- 
lion. Primary metals industries employed 
5,292 with total earnings of $66.1 million. 
Thus, OESC reported the mining industries 
and the immediately related manufacturing 
industries employed about 72,959 people in 
1977. Total earnings of this group, exclusive 
of those engaged in hardrock mining for 
which the statistics are not available, 
amounted to $1,027.9 million; and employ- 
ment was about 7.5% of the State's em- 
ployed labor force. 

Transportation.—The bulk of mineral 
materials are transported by highway, 
railway, and pipeline in Oklahoma; howev- 
er, in the vicinity of the McClellan-Kerr- 
Arkansas River Navigation System, which 
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utilizes the Arkansas River and heads at 
the Tulsa Port of Catoosa in Rogers County, 
some of the mineral commodities shipped in 
bulk are advantageously transported by 
barge on the river system. According to the 
monthly reports of navigation made by the 
Tulsa District Corps of Engineers, that sec- 
tion of the navigation system within Okla- 
homa carried 932,468 tons of petroleum 
products in 1977, an increase of 40% above 
that of the previous year. Transported coal 
increased 129% above 1976 cargo to 438,315 
tons in 1977, accompanying attainment of 
an alltime record production of coal in 1 
year. The 203,057 tons of stone carried in 
1977 was 95% above that carried in 1976. 
Transported sand and gravel amounted to 
169,000 tons in 1977, 36% above such cargo 
in the previous year. Petroleum products 
were carried both outbound and inbound, 
whereas coal was largely outbound. Sand 
and gravel and stone moved internally 
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within the State, partly in response to the 
needs of the Corps of Engineers for the 
construction materials, partly as sand and 
gravel dredged from the river and trans- 
ported to a land base. The four mineral 
substances made a total cargo of 1,742,840 
tons, which was 63% of all of the material 
carried in the Oklahoma part of the Arkan- 
sas River Navigation System in 1977. This 
was a new mineral cargo record for quanti- 
ty transported in 1 year. Shipments of 
chemical fertilizer, a manufactured product 
of the mineral industry, increased from 
63,252 tons in 1976 to 135,191 tons in 1977. 
With the addition of iron and steel, metal 
products, and other chemicals transported 
on the waterway, to those of the foregoing 
mineral materials, the total of waterborne 
raw mineral materials and manufactured 
mineral products was 2.2 million tons in 
1977. This was 80% of all the cargo carried 
in the Oklahoma segment of the waterway. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Mineral fuels maintained their custom- 
ary dominance of mineral output in Oklaho- 
ma in 1977 by generating a value of at least 
$3.3 billion, which was 95% of the State’s 
total mineral value. 

Gross production tax on crude oil and 
natural gas, and the petroleum excise tax 
provided $193.6 million to the State in fiscal 
year 1977. This was about 17% of the State’s 
total tax collections that year. Estimated 
State income from gross production tax, 
royalties from oil and gas produced on State 
school lands, and lease bonuses were $225 
million in calendar year 1977. Estimated 
lease bonus payments and royalties to Indi- 
ans were $35.4 million, of which about $21.3 
million went to the Osage Tribal Council, in 
calendar year 1977. The Federal Govern- 
ment received about $6.8 million on oil and 
gas royalties and lease bonuses. 

Carbon Black.—Continental Carbon Co., 
the State’s only producer of carbon black, 
continued operating its plant at Ponca City. 
Liquid hydrocarbons were the materials 

rocessed 


p 

Coal.—Coal production reached a record 
output in 1977 of 6.0 million short tons, 
which exceeded output in 1976 by about 
64%. The record was achieved by 46 surface 
mines controlled by 40 companies. Mines 


were situated in 11 counties of eastern 
Oklahoma. Oklahoma Department of Mines 
records show that Craig County led all 
others with recovery of 2.5 million tons of 
coal from nine mines. All coal was mined by 
surface methods. . 

Helium.—Extraction of helium from nat- 
ural gas continued at the Federal Bureau of 
Mines Helium Plant near Keyes. Total val- 
ue of produced helium was higher in 1977 
than in 1976, based on a 61% increase in the 
volume of high-purity helium produced. 
Output and value of crude helium declined. 
Helium produced at Keyes was either 
stored or sold to government agencies for 
use in government projects. 

Natural Gas.—By attaining output of al- 
most 1.8 trillion cubic feet of natural gas, 
State output in 1977 rose 2.5% above output 
in 1976. A value of $1.4 billion for produced 
natural gas was 61.3% higher than in 1976. 
Texas, Dewey, Beaver, Grady, and Harper 
Counties led all others in recovery of natu- 
ral gas. 

Natural Gas Liquids.—State output of 
natural gas liquids, reported at almost 41.9 
million barrels in 1977, was 621,000 barrels, 
or 1.5%, less than in 1976. Value reported 
was $271.2 million in 1977, about 6.8% 
higher than in the previous year. 

Petroleum.—State wells yielded 156.4 
million barrels of crude petroleum in 1977 
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valued at $1,560 million for a unit value of 
almost $10 per barrel. Production of crude 
petroleum in 1977 was reduced 3.1% from 
that of 1976, but the value of output in- 
creased 5.1%. Records of the Oklahoma Tax 
Commission indicate that crude oil was 
produced in 66 counties, and Stephens, Car- 
ter, Osage, Garvin, and Grady Counties 
were the leading sources of crude petrole- 
um. 


NONMETALS 


Cement.—The cement industry returned 
essentially to full production in 1977 as 
conversion of kilns from gas-fired to coal- 
fired kilns was completed. Consequently, 
production increased by 16% and value by 
25% in 1977 as contrasted with those of 
1976. About 96% of the product was port- 
land cement, including both white and gray 
varieties, adjusted for general-purpose- 
moderate-heat, high-early-strength, very 
high-sulfate-resistance, oilwell, and water- 
proof use requirements. The remainder was 
masonry cement. Ideal Basic Industries Ide- 
al Cement Co. at Ada, Martin Marietta Co. 
at Tulsa, and OKC Corp. Oklahoma Cement 
Co. at Pryor, each operated two kilns. Ide- 
al’s kilns were wet process and the others 
were dry process. Martin Marietta and OKC 
Corp. plants had glass. baghouse pollution 
controls, and Ideal used electric precipita- 


tors. The three plants consumed 2.4 million . 


tons of limestone; 336,100 tons of clay, shale, 
and bauxite; 6,007 tons of sand; 11,100 tons 
of iron ore; and 73,600 tons of gypsum. 
Operations required approximately 3 billion 
cubic feet of natural gas, about 50% less 
than in 1976. Bituminous coal consumption 
was 164,000 tons, about 290% more than in 
the previous year. Purchased electric 
energy increased 10.3% to 216.6 million 
kilowatt-hours. About 61% of the cement 
sold or used went into the ready-mix indus- 
try; 10% went as building materials; 9% 
was purchased by concrete products manu- 
facturers; highway contractors also pur- 
chased 9%; other contractors, 8%; govern- 
ment agencies purchased less than 0.1%; 
and miscellaneous customers, about 2%. 
Almost 90% of the material delivered to 
customers was shipped in trucks, 9.3% by 
rail, and about 1% by barge. 

Clay and Shale.—Clay producers report- 
ed mining 1 million tons of clay valued at 
$1.7 million in 1977, for an apparent reduc- 
tion of 12% in quantity and an increase of 
0.5% over that of the previous year. In 
actuality, the apparent reduction of output 
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was caused largely by a change in account- 
ing procedures by one of the major produc- 
ers, with other changes recorded for produc- 
ers nearly offsetting each other. Pontotoc, 
Oklahoma, and Canadian Counties collec- 
tively accounted for 58% of the clay and 
shale mined, and 61% of the total clay 
value. Clay was also mined in Rogers, Tulsa, 
Mayes, Seminole, Custer, Le Flore, Greer, 
and Creek Counties. Chandler Materials 
Co., Ideal Basic Industries Ideal Cement Co., 
and Justin Industries Acme Brick Co., op- 
erating a total of six mines, produced more 
than half of the State’s clay and shale 
tonnage. Nine other firms each operated 
one mine. All mining was performed as the 
first function in a manufacturing industry 
operated by the responsible company. Six 
firms used about 43% of the clay produced 
in the manufacture of face brick. The re- 
mainder of the clay and shale was used in 
three cement plants, in the manufacture of 
lightweight aggregate for concrete block 
and structural concrete, and in sewer pipe 
and pottery. Manufactured products were 
marketed largely within the State and in 
adjacent portions of bordering states. One 
firm indicated a national market for its 
brick. 

Acme Brick Co. was able to reduce the 
amount of fuel required some 15% to 20% 
per unit of brick produced by the applica- 
tion of new technology in the Tulsa, Clin- 
ton, and Edmond plants. At the same time 
they increased output of brick by 25%. By 
reinsulating its kilns and using waste heat 
from the kiln in the dryer, Mangum Brick 
Co. was able to reduce energy consumed by 
almost 60%, coincidental with an increase 
in production. Construction of a new brick 
plant in Oklahoma City was undertaken by 
Acme Brick Co. in the fall of 1977. Planned 
capacity of this plant is 50 million brick per 
year. 

Commercial Brick Co. reported that 
heavy demand for brick created a lag of 20 
to 22 weeks between order and delivery. 
Price for brick had risen from about $96 per 
thousand in late 1976 to $130 per thousand 
in September 1977. Economic Development 
Administration granted the Cherokee Na- 
tion of Oklahoma $1 million in September 
for construction of a pottery plant at 
Tahlequah. 

Feldspar.—Increases in both output and 
value of feldspar in 1977 over those record- 
ed in 1976 amounted to 1% and 10% respec- 
tively. This feldspar comprises about 25% of 
a feldspar-silica mixture recovered from 
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sands of the Arkansas River by Arkhola 
Sand & Gravel Co. at Muskogee in Musko- 
gee County. The mixture was sold to glass 
manufacturers primarily for its feldspar 
content. 

Gypsum.—With production of 1.2 million 
tons of gypsum in 1977, valued at about $7 
million, Oklahoma maintained its sixth 
place among gypsum-producing States. Pro- 
duction was 10.6% above that of 1976, 
whereas value increased by almost 20%. 
Blaine and Jackson Counties provided 72% 
of the gypsum produced and generated 71% 
of the value. Gypsum was also mined in 
Caddo, Canadian, and Comanche Counties. 
All gypsum was mined from strata in the 
widespread formations of the Permian sys- 
tem including the Blaine Formation in 
Blaine, Canadian, and Jackson Counties; 
and the Cloud Chief Formation in Caddo 
and Comanche Counties. United States 
Gypsum Co. and Republic Gypsum Co. re- 
tained their status as the leading producers. 
Temple Gypsum (division of Temple Eastex, 
Inc.) displaced United States Steel Corp. 
Universal Atlas Cement division as third 
largest producer. The three leaders provid- 
ed about 77% of 1977 gypsum output and 
78% of its value. Calcined gypsum, for use 
in the manufacture of plasters, gypsum 
board, and specialty products, was the prin- 
cipal product of the United States Gypsum 
Co. and Republic Gypsum Co. From Temple 
Gypsum mine in Comanche County gypsum 
was shipped to West Memphis, Ark., for 
calcining and the manufacture of gypsum 
board. Universal Atlas Cement Co. led pro- 
duction of raw gypsum for retarder in 
cement manufacture. Raw gypsum was also 
used as a filler and soil conditioner. 

Though most of the companies reported 
heavy demand for their product, no new 
mine was opened, nor were operations 
appreciably modified by changes in equip- 
ment or technology. According to the Okla- 
homa Department of Mines, 72 men were 
employed in mining gypsum. These miners 
were employed an average number of 236 
working days. No fatalities were registered 
and only four compensable nonfatal acci- 
dents occurred. 

Iodine.—January 1977 brought a change 
from the construction stage to a testing 
stage for the Woodward Iodine Operations 
of the Houston Chemical Co. and AMOCO 
Production Co. The first extraction of iodine 
from formation brines took place in testing 
during February. By May, commercial pro- 
duction of iodine was underway. Brine is 
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obtained from subsurface formations 
through nine wells. These brines are gath- 
ered and pumped to the plant where iodine 
is air stripped, collected, and the residual 
brines are returned to the subsurface in five 
injection wells. Natural gas produced with 
the brine amounts to several million cubic 
feet a day, which is sufficient for collection 
and delivery to a natural gas pipeline. Total 
production is expected to be in the realm of 
2 million pounds of iodine a year. The firm 
was engaged in litigation with neighboring 
landowners who claimed that reinjection of 
the spent brines into the subsurface forced 
out mineral values from their own subsur- 
face holdings. In addition, the ownership of 
the natural gas was to be decided by court 
action. The applications of iodine are large- 
ly chemical. Indicated uses of the iodine are 
as industrial catalyst, feed supplement for 
animals, and in the manufacture of synthet- 
ic rubber, nylon, inks, dyes, and pharmaceu- 
ticals. One of the iodine compounds aids in 
the X-ray studies of human organs. 

Lime.—A 3 months’ strike at St. Clair 
Lime Co. by workers in the last half of 1977 
reduced total lime output by about 21% and 
value by almost 11% from the 1976 per- 
formance. Conversely, shipments to Oklaho- 
ma of lime sold or used by producers in- 
creased 35% to 104,268 short tons for quick- 
lime, and 81% to 42,252 short tons for 
hydrated lime. Despite installation of dust 
control equipment in 1976, residents of 
Marble City living in the vicinity of the 
plant brought suit against the company, 
seeking redress for damage to homes, auto- 
mobiles, lawns, and gardens caused by blow- 
ing lime dust. The St. Clair lime was pre- 
pared from limestone quarried under- 
ground from the Quarry Mountain Forma- 
tion of Silurian age. It was utilized to 
stabilize soil, control acidity in agricultural 
soils, and in preparation of chemicals. St. 
Clair Lime Co. also sold crushed limestone 
for manufacturing glass. 

Pumiceous Material (Volcanic Ash).— 
Axtell Mining Corp. at Gate in Beaver 
County, producers of volcanic ash, reported 
increases of 34% in the quantity and 52% in 
the value of their product in 1977 above 
output and value in 1976. Axtell indicated 
use of the product for soft abrasives and 
other unspecified purposes. The Oklahoma 
Geological Survey found that the source ash 
beds contain more than 97% of shards of 
volcanic glass mixed with some feldspar, 
clay, quartz, mica, and diatom fossils. The 
assemblage suggests that the beds collected 
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as windblown dust in lakes during the 
Pleistocene. 

Salt.—Two firms recovered salt brine and 
crystal salt from salt springs and wells in 
Harmon and Woods Counties. Total produc- 
tion of brine in 1977 increased 67% over 
that in 1976, and the value increased 169%. 
Produced stable brines made up 87% of the 
increase in the State’s total salt output. The 
industry is small, with output ranking 
among that of producing states, although 
resources are very large. 

Salt in near-surface layers interbedded 
with shale in the Blaine Formation of Per- 
mian age is dissolved by ground water. 
Resulting brines that accumulate in solu- 
tion cavities eventually reach the surface as 
springs or are pumped to the surface 
through shallow wells drilled into the cavi- 
ties. Recovered brine is sold either as stable 
brine for oil well drilling or is run into 
broad surface pans for the precipitation of 
crystal salt by solar evaporation. Analyses 
by the State Geological Survey indicate that 
recovered salt contains about 98% NaCl, 
1.8% gypsum, and has a small quantity of 
quartz that probably accumulated as dust in 
the evaporating pans. The crystallized salt 
is sold as a road deicer, as a recharger for 
zeolite-charged water softeners, and as 
stock feed. | 

Sand and Gravel.—Following the general 
trend in most construction materials, the 
11.7 million tons of sand and gravel used or 
sold by producers in 1977 was 16% greater 
than in 1976, and value increased by 41% to 
$26.8 million. Mining occurred in 42 coun- 
ties with production from 111 plants. Tulsa 
County led all others with production of 2.8 
million tons, followed by Oklahoma, Johns- 
ton, and Muskogee Counties. Together their 
output was about 55% of the sand and 
gravel produced in the State and provided 
60% of the value. Although there were 
more than 100 producers, 52% of the sand 
and gravel was supplied by 11 firms. Sand 
and gravel sold or used for construction, 
comprising about 87% of the total output, 
had an increase in value of 54% over the 
value in 1976. Average unit value of con- 
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struction sand and gravel was $1.80 per ton. 

The production of fine-grained aggregate 
for concrete, asphaltic concrete, and fill in 
1977 ranged from 20% to 24% above that of 
1976. Road bases and coverings had a slight 
increase in output. Sand and gravel pro- 
duced for concrete products and other use 
decreased by 37% and 83%, respectively, in 
1977. 

Output of industrial sand and gravel in 
1977 surpassed that of 1976 by 11% with a 
correlative 18% increase in value. Average 
unit value was $5.91 within a range of $2.73 
to $19.85 per ton. Arkhola Sand and Gravel 
Co., J & B Construction Co., Midcontinent 
Glass Sand Co., and Pennsylvania Glass 
Sand Corp. produced 1.4 million tons of 
industrial sand valued at $8.4 million. More 
than half of the sand was used in manu- 
facturing glass. Unground sand was also 
used for foundry molding, sand blasting, 
engine sand, and Hydrafrac processes ap- 
plied in oil and gas recovery. Ground sand 
was used for filler, enamel, abrasives, pot- 
tery, porcelain, and tile. 

Industrial sand had nationwide markets. 
Construction sand and gravel had essential- 
ly local or State markets; consequently, 
industrial sand was transported largely by 
rail and construction sand and gravel was 
transported mostly by trucks. 

Sand and gravel is generally mined as 
close to its market as possible because of the 
commonly low unit value and wherever a 
deposit of sufficient size and quality is 
conveniently available. Thus, Tulsa and 
Oklahoma Counties, which include the 
State’s two most populous cities, supported 
the largest sand and gravel industries. 
There and also in Muskogee, sand and 
gravel was recovered from alluvium in 
streambeds and flood plains. Other deposits 
are in residual upland terraces. Glass sand 
of high purity is recovered from the McLish 
and Oil Creek Formations of the Ordovician 
System in Pontotoc and Johnston Counties. 
Gravel-laden deposits are found in strata of 
Cretaceous age in south-central and south- 
eastern Oklahoma, and in surface deposits 
of Tertiary age in western Oklahoma. 
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Table 4.—Oklahoma: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Construction: 


Data may not add to totals shown because of independent rounding. 


Table 5.—Oklahoma: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 
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W Withheld to avoid disclosing company proprietary data; included with Other uses." 
1Data may not add to total shown because of independent rounding. 


Stone.—Output of 23.3 million tons of 
stone valued at $47.4 million in 1977, estab- 
lishing a new record production and value, 
reversed a steady decrease in production of 
stone during the three previous years. 
Limestone, sandstone, granite, and dolomite 
were quarried, and chat was shipped from 
residual piles of waste from the zinc mining 
industry in Ottawa County. More than 99% 
of the quarried stone was crushed and used 
principally in concrete aggregate, dense- 
graded roadbase stone, and cement manu- 
facture, as enumerated in table 7. Produc- 
tion of crushed stone for concrete aggregate, 
surface treatment aggregate, and railroad 
ballast, each increased by more than 36% 
over that in 1976. Output of crushed stone 
as riprap and jettystone decreased by al- 
most 39%. Other changes in production for 
specific use categories were of a minor 
nature. Produced dimension stone included 
irregularly shaped blocks of limestone, 
rough blocks, monumental stone, and con- 


1976 1977 
Quantity Value Quantity Value 
3 7,435 9,101 7,892 13,890 
NEPOS 1,326 2,874 2,862 4,515 
5 8.760 11,975 10,255 18,465 
sane antes 1,277 7,075 1,414 8,362 
RR 1,277 7,075 1,414 8,362 
8 10,037 19,050 11,669 26,827 
1976 1977 
Quantity Value Quantity Value 
ee tee 3,957 6, 356 4.921 10,499 
ge eee 984 1,841 623 1,255 
Dm 374 184 1,128 2,257 
ye atk 1,072 1,103 1,077 1,779 
5 2,007 1,660 2,444 2,508 
5 W W W W 
MO RS 367 231 61 167 
5 8.760 11.975 10,255 18,465 
struction stone of granite. 


Tulsa County in the northeast, Murray 
County in the Arbuckles, and Comanche 
County in the Wichita Mountains area, led 
in order all other counties in stone produc- 
tion. Tulsa and seven bordering counties 
yielded 31% of the State’s total stone pro- 
duction and 28% of the value. Nine counties 
in the Wichita and Arbuckle Mountains 
collectively accounted for 41% of State 
stone production and 42% of the value. 
Limestone was quarried in the Tulsa area. 
Limestone and granite were obtained from 
the vicinity of the Wichita Mountains. 
Limestone, granite, and dolomite were pro- 
duced in the Arbuckle Mountains. Sand- 
stone was quarried near Checotah in McIn- 
tosh County and Apple in Choctaw County, 
by H. D. Youngman, Contractor. Forty- 
three firms quarried stone, utilizing 64 
quarries. Dolese Bros. Co., Ashland Oil, Inc., 
Standard Industries, Inc., Anchor Stone Co., 
Tulsa Rock Co., and Ideal Basic Industries 
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Ideal Cement Co., collectively produced 65% 
of the State's total stone. Fifty-two percent 
of the State's product was derived from 
eight quarries, with individual production 
exceeding 900,000 tons. Output in the range 
of 500,000 to 899,999 tons, accounting for an 
additional 24% of the State's output, was 
obtained from 8 quarries. Less than 1% of 
the State's output came from 18 quarries 
where individual production was less than 
25,000 tons. Trucks transported 20.6 million 
tons of stone from quarries to markets. 
About 1.8 million tons of stone was carried 
by railroads. Less than a million tons of 
Stone was reported by producers to be car- 
ried by other or unidentified means. Stone 
shipped by barge on the McClellan-Kerr- 
Arkansas River Navigation System was 
credited to internal operations by the Corps 
of Engineers. 

Granite is the chief dimension stone quar- 
ried in Oklahoma. Century Granite Co. 
prepared. rough blocks and monumental 
Stone from quarries in Greer and Johnston 
Counties. Willis Granite Co. quarried and 
prepared rough monumental blocks and 
dressed monumental stone in Greer County. 
Fairfax Granite Co. and Wichita Granite 
Co. produced monumental stone, and Roo- 
sevelt Granite Co. produced construction 
. stone from granite in Kiowa County. Rough 
monumental stone was the product of Bodie 
L. Anderson Quarries, Inc. in Johnston 
County. Pontotoc Stone Co. was the only 
reported source of irregularly shaped con- 
struction limestone in the State. 

The 19% increase in quantity produced 
and 27% increase in value between 1976 
and 1977 reflect acceleration in the con- 
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struction industries. Total contract awards 
in 1977 for all construction in the State 
were about $2.5 billion, representing an 
increase of about 71% over total contract 
awards in 1976. More than half of this was 
in nonresidential and nonbuilding contract 
awards. Maximum gains were experienced 
in industrial contracts (204%), and in non- 
building contracts other than streets and 
highways (203%), according to the Center 
for Economic and Management Research in 
the College of Business Administration at 
the University of Oklahoma. 

Emergence of environmental issues af- 
fected the operations of several of the stone 
producers. After 5 years of litigation in the 
courts, Tulsa Rock Co. won the right to 
operate its new limestone quarry near 
Owasso, north of Tulsa. In order to lessen 
public opposition, the firm entered its first 
phase in environmental control. The pro- 
gram included installation of dust collector 
and baghouse on crushing and screening 
units, paving industry according to specifi- 
cations of the American Society for Testing 
and Materials (ASTM). Hallett Construc- 
tion Co. of Boone, Iowa, entered quarrying 
operations in the State when they pur- 
chased the David quarry of Sooner Rock & 
Sand Co. At the time of the purchase, 
improvement of the plant was underway. 
Planned installation of a new primary jaw 
crusher, secondary cone crusher, a triple 
roll tertiary crusher, and an 8- by 12-foot 
Tyler 3-deck screen and conveyors, was 
expected to cost $1 million. Amis Materials 
Co. acquired and began operating a quarry 
at Stringtown. 


Table 6.—Oklahoma: Stone sold or used by producers 
(Thousand short tons and thousand dollars) 


1976 1977 
Quantity Value Quantity Value 
=e 10 109 9 634 
MR 19,625 36,630 23,323 46,809 
RUN 19,635 37,339 23,332 41,443 
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Table 7.—Oklahoma: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Use 


Concrete aggregaed̃ „ 
Dense-graded roadbase stone 
Cement manufacture 
Surface treatment aggregate __----- VVV 


Bituminous aggregate 


Other uses? 


Railroad ballast __________________-_____-__ 
Roadstone _ - erm tes 
Riprap and jettystone ______________________-- 
Agricultural limes tone 
Asphalt ie‚e‚e‚ee 8 
Macadam aggregate eee 
Filter store 


— a a ee —— — — eee ei —— 


1976 1977 

Quantity Value Quantity Value 
e 5,902 11,930 8,072 18,230 
eee: 4,831 6,990 5,791 8,893 
. 2,323 3,137 2,425 3,790 
555 1,338 3,767 1,819 4,951 
33 1,674 3,471 1,727 3,741 
5 1,017 1,488 1,400 2,156 
3 643 1.183 746 1,191 
S 878 1,726 537 1,177 
n HS 448 827 458 946 
ek eee 32 W W W 
1 99 148 W W 
5 W W 11 26 
X tiae 157 W mee 
tm 283 1,963 338 1,023 
CENE 19,625 36,630 23,323 46,809 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


Includes limestone, sandstone, and miscellaneous stone. 


Ancludes stone used for lime manufacture, fill, mineral food, other filler (1977), unspecified uses (1977), and uses 


indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


Sulfur.—Sulfur was recovered in the pro- 
cessing of natural gas and the refining of 
crude oil. Sulfur sold or used in 1977 in- 
creased by 11% over that in 1976, and the 
value increased correspondingly 13% in the 
same period. The Pittston Co. Pioneer Gas 
at Madill, Sun Oil Co. Duncan refinery, and 
Texaco, Inc. West Tulsa refinery reported 
sales. 

Tripoli.—Output of tripoli in 1977 from 
mines in Ottawa County decreased 1% in 
quantity and 9% in value from those record- 
ed in 1976. American Tripoli Co. (The Car- 
borundum Co.) had one operation from 
which tripoli was shipped to Seneca, Mo., 
for processing. Midwestern Minerals 
shipped the products of its two mines to 
Rogers, Ark., for processing. Oklahoma De- 
partment of Mines recorded four persons 
employed in mining. Tripoli is a soft, fine- 
grained, porous microcrystalline silica com- 
monly used as a soft abrasive in buffing, 
polishing, and in filling compounds. It has 
also been used as foundry facings and as a 
component of oilwell drilling mud. Accord- 
ing to the Oklahoma Geological Survey, 
tripoli deposits are stratiform in cherty 
limestones of the Boone Formation of Mis- 
sissippian age. Tripoli grades to both sur- 
rounding chert and included chert nodules 
on both gross and detailed scales. 


METALS 


Boron.—Recovery of boron-10 metal was 
underway in a modified plant at Eagle- 
Picher Industries, Inc.’s, Quapaw installa- 
tion. Erection of new facilities was begun to 
allow the firm to fulfill its contractual 


obligations with Energy Research and De- 
velopment Administration (ERDA/DOE). 

Uranium.—The ERDA/DOE national 
uranium resource assessment involved 
studies of surface and underground waters 
and stream sediments by Union Carbide 
Corp. and investigation of uranium deposits 
in north-central and central-western Okla- 
homa by the Oklahoma Geological Survey. 
Kerr-McGee Nuclear Corp. continued pro- 
ducing uranium hexafluoride at its Se- 
quoyah facility near Gore. 

Zine and Lead.—Eby Mining Co. contin- 
ued cleanup operations at its Buffalo Calf 
mine in Ottawa County. In 1977, zinc re- 
covered from ores of the Buffalo Calf mine 
decreased in quantity and value from those 
of the previous year. Contrary to the situa- 
tion in 1976, recovery of lead was reported. 
No mine production has been reported from 
the abandoned zinc and lead mines in Otta- 
wa County in recent years. Water, rising 
rapidly in the mines since shutdown of 
pumps by Eagle-Picher several years ago, 
was monitored by the U.S. Geological Sur- 
vey Water Resources Division. Water is 
expected to completely fill the mines in a 
few years. National Zinc Co. operated its 
electrolytic zinc refinery at Bartlesville. A 
spill of sulfur dioxide into the atmosphere 
in July due to overloading of circuits re- 
sulted in orders from the State Air Quality 
Service to install systems to warn of such 
impending conditions. Responding to local 
requests, EPA warned Bartlesville residents 
of possible metal poisoning from eating 
locally grown and processed vegetables and 
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meats. The State Health Department failed !State Liaison Officer, Bureau of Mines, Oklahoma City, 
to find evidence of metal contamination in Okla. ! 


samples of such foods. 2Geologist, Oklahoma Geological Survey, Norman, Okla. 
Table 8.—Principal producers 
Commodity and company Address Type of activity County 
Carbon black: Continental Carbon Co Box 22085 Furnacdkr¶e ..- Kay. 
Houston, TX 77027 
Cement: 
Ideal Basic Industries, Inc.! ?_ _ _ _ n Ideal 853 Bldg. Quarry and plant Pontotoc. 
nver, 
Martin Marietta Cement Western 5350 E. 46th St. 7 tri Rogers. 
Div.! ? Tulsa, OK 74135 
OKC Corp.! ? _____________ Box 68 EEIE (o zucca Mayes. 
Pryor, OK 74361 
Chandler Materials Co Box 627 Mine and plant Oklahoma and 
Tulsa, OK 74101 rs. 
Commercial Brick Cord Box 1382 NONU, (c OEE Seminole. 
Wewoka, OK 74884 
Justin Industries Acme Brick Co- Box 425 RENNES, |. She NER: Canadian, 
Fort Worth, TX 76101 Custer, 
Oklahoma, 
Tulsa. 
Oklahoma Brick Cord Box 87 iud euis E Canadian 
| Union City, OK 73090 
Bill's Coal Co., Ine Route 1 Strip mine Craig and 
f Welch, OK 74369 Wagoner 
Carbonex Coal Coo 4815 S. Harvard d gs 2 ls Haskell, 
Suite 305 Muskogee, 
Tulsa, OK 74135 Rogers. 
Garland Coal & Mining Co Box 186 noir coro cet. Haskell and 
Fort Smith, AR 72901 Le Flore 
P & K Coal c oo Box 550 e ete tie Okmulgee 
Henryetta, OK 74437 
Peabody Coal co 801 N. Memorial Dr. 7 Craig and 
St. Louis, MO 63102 Rogers. 
dart G Co., I Box 336 Qua Cadd 
Harrison ypsum ne x C emus o 
Republic G Co Box 18 0 2 Quarry and pl Jackso 
public Gypsum Co and plant ackson. 
Temple G Bex 1270 A Quarry Comanch 
emple TW 8 Box1270 QQaauarry -------- manche. 
ini West Memphis, AR 72301 
United States Gypsum Co 101 S. Wacker Dr Quarry and plant Blaine. 
Chicago, IL 60606 
United States Steel Corr 600 Grant St. Quarry. y Do. 
Lime: St. Clair Lime Co Bor 500 „ Plant and Sequoyah 
ime: St. Clair Lime C0o X ant and quarry / uoyah. 
Sallisaw, OK 74955 á 
Natural gas and petroleum: 
Pumice (volcanic ash): Axtell Mining Laverne, OK 73848 Open pit Beaver. 
rp. 
t 
Acme Salt co Box 420 Solar evaporation _ _ _ Woods. 
Erick, OK 73645 
Blackmon Salt Co... ------- Route 1 f. et Harmon 
Freedom, OK 73842 
Sand and gravel: 
Arkhola la Sand & Gravel Co.? ____ Box 1627 Pit and plant McCurtain 
Fort Smith, AR 72902 
The Dolese Co! Box 677 PERENE s| o PE oe Canadian, 
Oklahoma City, OK 73101 parea 
Kingfisher, 
Logan, 
McClain 
E & A Materials Box 365 e Cotton. 
, Wichita Falls, TX 76307 
General Materials Co., Ine Box 24044 yh AU Em Oklahoma 
Oklahoma City, OK 73124 
McMichael Concrete Co.? _ _ _ _ _ _ Box 9486 ----d0--_----—- Tulsa. 
Tulsa, OK 74107 
Mohawk Rock and Sand Co Box 640 METETE «| te Do. 
Sand oe OK 74063 
Pennsylvania Glass Sand Corp., Box 3 Sa AO ncn Johnston. 
Oklahoma Works. nee Creek, OK 74856 
Shoffner Sand of Oklahoma, Inc _ _ mis |: (gape meres eee Oklahoma. 


See footnotes at end of table. 


x 863 
Edmond. OK 73034 
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Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone: 

Anchor Stone Co.!“ Box 1630 Quarry- - -------- Tulsa. 
Tulsa, OK 74106 

Eagle-Picher Industries, Ine Box 9 Rock waste recovery Ottawa. 
Cardin, OK 74335 

Hallett Construction Coo Box 13 Quarry_________- Murray. 
Boone, IA 50036 

Idabel Stone co Box 337 7 » |: seer ene eo Re Choctaw and 
Idabel, OK 74745 McCurtain. 

Lattimore Industries, Ine Box 1186 S ar neti ee Bryan. 
Denison, TX 75020 

Leco Materials, Ine Drawer D, e is Nowata and 
Admiral Station Washington. 
Tulsa, OK 74115 

The Quapaw Co Box 72 ORDEN CERNERET Creek. 
Drumrigat, OK 74030 

Standard Industries, Inc Box 15670 o meer an ee Kay, 
Admiral Station Gage, 
Tulsa, OK 74115 Tulsa. 

Youngman, H. D., Contractor... _ Box 647 3 cien Choctaw and 

—-— Eufaula, OK 74432 Haskell. 
ripoli: 
eCarborundum CW0o Box 489 CCC Ottawa. 
: Seneca, MO 64865 

Midwestern Minerals, Inc . _ — — _ — Box 831 3 Se Do 

Rogers, AR 72756 
1 Also clays. 
? Also stone. 


3Most of the major oil and gas companies and many smaller companies operate in Oklahoma, and several commercial 
directories contain lists of them. 
Also sand and gravel. 


The Mineral Industry of 
Oregon 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Department of Geology and 
Mineral Industries for collecting information on all minerals except fuels. 


By J. M. West! 


Mineral production in Oregon was valued Primary nickel, for which Oregon is the 
at $109.1 million, a decrease of 3% from only domestic source, declined in output 
that of 1976. Nonmetals accounted for 92% because of operational problems and be- 
of the. total value of mineral output, and cause of a lull in nickel markets. The nickel 
most of this was in construction products, content in ores and concentrates amounted 
mainly stone, sand and gravel, and cement. to 14,347 short tons, down 1396 from the 
Clays, used mostly in brick and tile products 1976 output. Gold and silver production 
and for cementmaking, declined in tonnage rose, mainly because of output at two Baker 
and value. A third cement plant was under County mines. 
construction by the State’s only producer. 


Table 1.—Mineral production in Oregon: 


1976 1977 
Mineral i Value ; Value 

Quantity (thousands) Quantity (thousands) 
DII, ot 8 thousand short tons 147 $315 119 $193 
Copper (recoverable content of ores, etc.) short tons. _ ze a 6 7 
Diatomite —— thousand short tons W W 3 W 
Gem stones —-------------------—------—-——— NA 525 NA 520 
Gold Le doe torum iue eas troy ounces. . 28 4 675 100 ' 
Nickel (content of ores and concentrates). . _ _ — short tons. _ 16,469 W 14,347 W 
Pum ice thousand short tons 1,125 2,311 1,083 2,429 
Sand and gra vel do ... 217,554 233,473 15,833 83,127 
ö§éêäͥ e rs m. eod thousand troy ounces. _ EM Di 7 33 
Stone thousand short tons - 20,349 42,686 317,600 339,400 
Talc and soaps tone short tons W W 721 151 


Combined value of cement (masonry and portland), lime, sand 
and gravel (industrial, 1976), stone (dimension, 1977), tung- 


sten concentrate, and values indicated by symbol W XX 33,252 XX 33,172 
POCA ca oe eui os Ein C D hae Lata XX 112,566 XX 109,132 
Total 1967 constant dollars XX 57,780 XX P53,868 

PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; value included in 


“Combined value” figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes industrial sand; value included in Combined value" figure. 
Excludes dimension stone; value included in Combined value" figure. 
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Figure 1.—Value of sand and gravel and stone, and total value of mineral 
production in Oregon. 


Table 2.—Value of mineral production in Oregon, by county 


Morrow ______________ 


See footnotes at end of table. 


1,988 
W 
10,692 


(Thousands) 
1977 


$12,118 


W 
W 
1,289 


S A ANS A A8. 


ELI 


5 
2 bea 
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Minerals produced in 1977 
in order of value 


Cement, stone, sand and gravel, gold, clays, 
silver, pumice, copper, t 

Stone, sand and gravel, clays. 

Cement, sand and gravel, stone, clays. 

Stone, sand and gravel. 

Sand and gravel, stone. 

pone sand and gravel. 


Pumice, sand and gravel. 
Nickel, sand and era vet stone, pumice. 
d and gravel, stone. 
Do. 
Stone. 
Stone, sand and gravel. 
Sand and gravel, stone, talc. 
Stone. 
Sand and gravel, stone, copper, talc, lead. 
Stone, sand and gravel, pumice, clays. 
Diatomite, stone, pumice, sand and gravel. . 
ee sand and gravel. 


Sand and gravel, stone. 
Lime, sand and gravel, stone. 
Sand a and gravel, stone. 


Sande and gravel, lime, stone, clays. 
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Table 2.—Value of mineral production in Oregon, by county —Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1344 in order of value 

Polk uo moms $476 $521 Stone, sand and gravel. 
Sherman 231 66 Stone. 
Tillamoͤk 541 323 Stone, sand and gravel. 
Umatilla ass 1,119 1,752 . 
Union _______________ 506 406 Sand and gravel, stone. 
Wallowa______________ 184 117 Do. 
Wasco LL ccc lc -- 45 160 Stone, sand and gravel. 
Washington W W Stone, sand and gravel, clays. 
Wheeler W W Stone, sand and gravel. 
Yamhill ... 1,622 Do. 
Undistributedl ii 63,103 15,498 

Total* |. . .  ... 112,566 109,132 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
Includes gem stones and stone that cannot be assigned to specific counties, and values indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Oregon business activity 


p , 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor forree 2c _______ thousands_ _ 1,068.0 1,127.0 +5.5 
VUnemployme een do- 102.0 83.0 -18.6 
Em loyment (nonagricultural): 

Mg ole cu duc . ST eit do... 1.5 1.7 +13.3 
Manufacturing -------------------------—--———-- do... 193.7 204.7 75.7 
Contract construction do- 36.6 41.5 +13.4 
Transportation and public utilities . ------------------ do... 51.2 53.5 44.5 
Wholesale and retail trale do... 210.9 223.1 - 6.1 
Finance, insurance, real esta? do- 51.9 57.0 +98 
8 MMM ³ðo d 8 do- 151.1 161.9 +7.2 
Government |... ttt! do-— 181.6 185.5 +2.2 

Total nonagricultural employmennintnkt do... 878.5 929.5 +5.8 

Personal income: 
%% gest is enh ats ad tert Oo millions $14,811 $16,651 +12.4 
CJ; ÄÜ˙ et eee at i 86 8 $7,007 +10.0 
Construction activity: 
Number of private and public residential units authorized... 29,491 39,133 +32.7 
Value of nonresidential constructiong¶gng[nnsnnn millions $210.9 $267.9 +27.0 
Value of State road contract awards do... $46.2 $109.5 + 137.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 795 842 +5.9 
Mineral production value: 
Total crude mineral valurdekk!k!k!k᷑k᷑ millions_ _ $112.6 $109.1 3.1 
Value per capita, resident populatiolnnssnssss LLL LL ll - $48 $46 4.2 
Value per square millgdddũ!ls „ $1,161 $1,125 3.1 
preliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Outputs of primary metallurgical indus- 
tries in Oregon declined in 1977, partly 
because of a shortage of electricity brought 
on by drought conditions. Production was 
also adversely affected by depressed mar- 
kets in nickel, an explosion and fire at a 
titanium plant, and by a strike at a major 
steel plant. The value of primary metal 
products was estimated at $0.5 billion in 
1977, based on outputs of smelters and 
refineries. Foundries added at least an 
equal amount to metallurgical output 
values. 


Exploration for minerals remained at a 
relatively high level for Oregon, although 
expenditures were estimated to have declin- 
ed about $0.5 million from $5.7 million 
spent in 1976. Most of the decline was due to 
a lack of deep drilling for geothermal ener- 
gy in 1977. Widespread surface exploration 
and geothermal gradient studies continued, 
however. An estimated $3.6 million was 
spent in metallic mineral exploration, with 
most of this going for copper and gold, and 
the rest for uranium, nickel, and zinc. The 
Blue Mountains in eastern Oregon received 
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most of the attention; another active area 
for exploration was in the western Cascade 
Range east of the Willamette Valley. Petro- 
leum and natural gas exploration amounted 
to over $2 million and was concentrated in 
the northern Coast Range, southern Wil- 
lamette Valley, and northern Harney Coun- 
ty, near Burns. Five new oil and gas drilling 
permits were issued by the State in 1977. 
Reichhold Energy Corp. received additional 
permits for an area southwest of Mist, 
Columbia County, after drilling several un- 
productive holes; Mobil Oil Co. applied for a 
permit to drill a 14,000-foot well near Oak- 
land, southwestern Oregon. Collection of 
offshore seismic data was continued by 
several companies. 

Legislation and Government Pro- 
grams.—Oregon’s Coastal Management 
Program was approved by the Office of 
Coastal Zone Management, U.S. Depart- 
ment of Commerce, on June 6, 1977. Ap- 
proval was based on findings that the pro- 
gram met the requirements of the Federal 
Coastal Zone Management Act of 1972. The 
program provides planning processes by 
which controls over mineral and other de- 
velopment in the coastal area can be ap- 
plied by the State and/or by local jurisdic- 
tions. Planning follows a list of Statewide 
Goals and Guidelines established by the 
Oregon Legislature and by the State Land 
Conservation and Development Commission 
(LCDC). The LCDC has responsibility for 
conduct of the program. The area covered in 
Oregon extends generally inland to the 
crest of the Coast Range and along estu- 
arine portions of the Columbia River; on the 
ocean side the area controlled goes seaward 
to the "extent of State jurisdiction." 

Oregon’s basic mined land reclamation 
program, which began in 1972, was augmen- 
ted by legislation in 1977 authorizing the 
Department of Geology and Mineral Indus- 
tries to perform reclamation on abandoned 
surface-mined areas and authorizing cities 
and counties to charge fees for mined land 
reclamation programs administered at the 
local level. The legislation also increased 
permit fees for reclamation activities ad- 
ministered by the Department. The State 
Legislature passed a bill authorizing under- 
ground storage of natural gas and permit- 
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ting condemnation of property for use in 
underground gas storage. The measure was 
prompted by recent exploration in Colum- 
bia County that showed potential for such 
storage purposes. 

The State Land Board adopted perma- 
nent rules for leasing and exploration for 
metallic and hard minerals on State lands, 
and established royalty rates at 5% of gross 
value removed for metallic minerals and 
uranium and a “fair and reasonable rate" 
for sand and gravel, stone, or other nonme- 
tals. Offshore leasing of State controlled 
areas was not covered by the new rules. 

An experimental waste-to-oil plant began 
operation at Albany at midyear under a 
Federal program for developing a technical- 
ly feasible process to hydrogenate wood and 
farm waste products and provide an accept- 
able petroleum compound for further re- 
fining. The design capacity was 6 barrels of 
oil per day, but owing to technical problems, 
only intermittent tests were made during 
the year. 

Only one Federal lease sale on a known 
geothermal resource area was held in Ore- 
gon in 1977, and no bids were submitted. 
The Geo-Heat Utilization Center, in 
Klamath Falls, conducted research and was 
making a statewide inventory of low tem- 
perature geothermal resources utilizing 
Federal funds. 

The U.S. Forest Service conducted a 
Roadless Area Review and Evaluation 
(known as RARE ID program and an- 
nounced on November 1^7, 1977, the areas 
and acreages that would be considered in 
the studies. About 2.9 million acres was 
delineated in Oregon. The purpose was to 
designate areas to be incorporated in wil- 
derness status, which would limit mining 
and exploration activities. 

The State Department of Geology and 
Mineral Industries published reports dur- 
ing the year on geothermal exploration,? 
studies in Curry County, southwestern 
Oregon, land use geology covering central 
Jackson County, also in southwestern 
Oregon,* and geologic hazards in parts of 
three counties lying south of the Columbia 
River in north-central Oregon. The first 
full map of the geology of the eastern half of 
the State was published.* 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Oregon’s only cement produc- 
er, Oregon Portland Cement Co., reported 
net sales valued at $37.1 million in 1977 


compared with $33.6 million in 1976, a 10% 
increase. The company operated plants at 
Oswego, near Portland, and at Lime, near 
Durkee, in eastern Oregon. Total cement 
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shipments by the company were reported 
about the same as in 1976. The firm also 
sold limestone products from its Lake Oswe- 
go plant and from a quarry near Durkee, 
contributing significantly to earnings. 

Construction of a third Oregon cement 
plant was started by the company near 
Durkee, and progress was reported ahead of 
schedule, with the expected startup of the 
new plant in June 1979. The new plant, to 
cost an estimated $38 million, was to have 
550,000 tons per year capacity and will 
increase total company capacity by 40%. It 
will use the dry process for cementmaking 
and burn coal from Wyoming. Expected fuel 
consumption will be 3 million Btu’s per ton 
of cement, less than half the rate of fuel 
consumption at the company’s existing 
plants. A four-stage cyclone preheater kiln 
will be utilized. Dust control equipment, the 
best currently available, was expected to 
account for 15% of the total plant cost. 
Limestone will be supplied from an existing 
quarry, which also supplies the cement 
plant at Lime, 13 miles southeast. 

Clays.—Clays were produced in Baker, 
Benton, Clackamas, Klamath, and 
Multnomah Counties and were used mainly 
in cement, brick and tile or other clay 
products, and as animal feed supplement. A 
bentonite processing mill was under con- 
struction by Glen Teague, several miles 
south of Adrian, in Malheur County, and a 
mine to supply the mill was being developed 
about 8 miles south near Succor Creek. 
Production was expected to be used for 
ditch and pond linings, well-drilling, and in 
animal feed. 

Diatomaceous Earth.—American Fossil, 
Inc., expanded production at its Christmas 
Valley diatomite plant and found good mar- 
kets for its product as cat litter, with 
distributors established in many western 
cities. The company reported sales of about 
45,000 pounds of cat litter daily and also 
marketed a floor-sweeping product and a 
product used as a base for barbecue cooking. 
Its processing plant employed 15 people. 

Lime.—Ash Grove Cement Co., a produc- 
er of lime in the Rivergate district of Port- 
land, began a $2 million expansion to add 
160 tons per day to its existing 180-ton-per- 
day capacity. When completed in October 
1978, the plant will consume 680 tons of 
limestone per day, supplied by ship from 
deposits on Texada Island, British Colum- 
bia. The plant utilized natural gas as fuel, 
with a backup of light oil, and was install- 
ing a heavy oil backup facility. 
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Perlite.—Supreme Perlite Co. operated 
its perlite-expanding plant in Multnomah 
County, using perlite from Colorado and 
New Mexico sources. The product was sold 
for insulation, for use as a nursery mix, and 
for imparting moisture resistance to con- 
crete blocks. Costs of raw materials rose in 
1977 because of a $5-per-ton freight rate 
increase. Perlite was also expanded by 
Georgia-Pacific Corp. at a Portland location. 

Pumice.—On August 25, 1977, a formal 
complaint was filed by the Bureau of Land 
Management contesting mining claims of 
the U.S. Pumice Co., situated in T 17 S, R 8 
E, Lane and Deschutes Counties, in the 
Deschutes and Willamette National Forests 
and covering about 1, 460 acres. The claims 
were located in the Rock Mesa portion of 
the Three Sisters Wilderness Area and have 
been the subject of a lengthy dispute over 
the claimant's right to mine the pumice 
found there. At yearend, it appeared the 
next step was to schedule a hearing before 
an administrative law judge of the Interior 
Department. 

Sand and Gravel.— Nearly all counties 
reported production of sand and gravel in 
1977, with the principal sources in or near 
heavily populated areas. Counties leading 
production were Multnomah, Clackamas, 
and Lane. Compared with outputs in 1976, 
quantity and value fell 10% and 1%, respec- 
tively. 

The U. S. Supreme Court decided on Janu- 
ary 12, 1977, to reverse a 1973 decision that 
ownership of riverbeds was controlled by 
Federal law. It ruled in the case of the State 
of Oregon versus Corvallis Sand & Gravel 
Co. that disputes over riverbed ownerships 
that do not form interstate boundaries 
should be decided by State law. The compa- 
ny had been mining on the disputed land for 
about 50 years. The State sought to recover 
possession of the land and collect royalties 
on the total tonnage mined. The question 
before the Supreme Court was whether the 
State or the company, owner of land adjoin- 
ing the river, owned the riverbed. Howev- 
er, the Court did not rule on this question; 
instead, it sent the case back to State courts, 
ruling the State can apply its own laws to 
the case. A State trial court ruled in the 
State’s favor on all parcels of land, except 
one, and awarded damages in the amount of 
$80,000. 

Citing the Supreme Court decision, the 
State Land Board was awarded possession 
of Upper Windsor Island in the Willamette 
River and a $78,000 judgment against a 


494 


Polk County firm, R. C. Parsons & Son 
Ready Mix Concrete, Inc. The State claimed 
the island had formerly been the bed of a 
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navigable river, and said the company had 
removed 310,000 cubic yards of sand and 
gravel owned by the State. 


Table 4.—Oregon: Sand and gravel sold or used by producers 


(Short tons and dollars) 
1977 
Quantity Value Value per ton 
d. explo oor nti ⁵ gee 8 4,047,815 8,453,545 2.09 
C/; ſdſſdſſdſ ⁰⁰⁰k se 8 11,785,417 24,673,348 2.09 
Total or averaggſdddk „ 15,833,232 33,126,893 2.09 
Table 5.—Oregon: Sand and gravel sold or used by producers in 1977, 
by major use category 

(Short tons and dollars) 
Use Quantity Value Value per ton 
Con aggregatceMæk 4 4,052,305 9,111,549 2.25 
Con OCC eg ð d ð nn 1.007, 641,043 2.62 
Asphaltic concrete 2,661,395 6,183,322 2.32 
and coveringn gs 543, 11.901, 402 2.15 
))//;õ;ö;u . ..: 2,854, 774 2,997,894 1.27 
Railroad ballast ......_....-.......-.~...------ 17,620 $2,355 1.84 
Other 808 .——.— ee im 196,431 259,828 1.82 
Total or average ___________~____---______- 15,833,232 33,126,893 2.09 


The U.S. Army Corps of Engineers order- 
ed Ross Island Sand & Gravel Co. to stop 
dredging of dry land areas in a portion of 
the Ross Island lagoon in Portland, where it 
was asserted that operations were in viola- 
tion of a 3-year permit. An area 600 feet 
long and 200 feet wide was said to have been 
dredged without Corps approval. State and 
local officials have sought for several years 
to obtain title to remaining island areas in 
the Ross Island section of the Willamette 
River for inclusion in the Willamette River 
Greenway. More than 200 acres were said to 
remain untouched by mining operations, 
and the site has been designated a nature 
conservancy area under the State Natural 
Resources Heritage Program. In September, 
a tentative agreement was reached between 
the company and Portland officials that was 
expected to result eventually in conversion 
of Ross Island to a city park. A management 
plan for the island was to be developed by 
the Parks Branch of the State Department 
of Transportation. 

Kaiser Cement & Gypsum Corp. sold its 
ready-mix concrete and aggregates oper- 
ations at Portland to Willamette-Western 
Corp. In August, Kaiser sold its Santosh, 
Oreg., aggregates facilities, near Scappoose, 
to Cascade Aggregates, Inc. The Santosh 
plant was formerly operated by Glacier 
Sand & Gravel Co., a Kaiser subsidiary. 


Stone.—Production of crushed stone de- 
clined 14% to 17.6 million tons valued at 
$39.4 million in 1977. One company quar- 
ried a small quantity of granite for rough 
blocks in Baker County. Crushed stone was 
produced by 115 companies at 279 quarries. 
The U.S. Forest Service was the leading 


source, followed by L. H. Cobb, the Oregon 


Highway Department, and Oregon Portland 


Cement Co. 


The Oregon Legislature was urged to take 
action to halt rock quarrying operations on 
scenic Yaquina Head, north of Newport on 
the Oregon coast, at a hearing in March. 
The quarry was estimated by its owner to 
contain 4-1/2 million cubic yards of market- 
able rock valued at $4 per yard. The site 
was designated an “area of critical State 
concern," and a task force was assigned to 
study the problems and make recommenda- 
tions. A Bureau of Land Management envi- 
ronmental study released in September re- 
commended that 18.1 acres of Federal land 
near Yaquina Head lighthouse be designa- 
ted an "outstanding natural area." Action 
on the proposal was expected in 1978. 

Talc.—AÀ soapstone variety of talc was 
produced by John Pugh in Jackson and 
Josephine Counties from two deposits. Most 
of the product was sold in blocks suitable for 
carving. 
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Table 6.—Oregon: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
se 
Quantity Value Quantity Value 

Roadstone. -------------------—- 3,113 6,344 8,863 19,340 
Dense-graded roadbase stone 4,314 8,405 3,343 6,993 
Surface treatment aggregate 7,185 15,370 1.868 3,689 
Bituminous aggregatte _ 1,166 2,742 949 2,795 

cadam Bt — oe uti ks 760 2,332 640 1,830 
Riprap and jetty stone 2,394 3,913 491 904 
Railroad ballast |... 222 423 473 1,024 

ncrete aggregate 333 104 460 1,108 
Il!!! ⁵ le 41 47 38 113 
Ferrosilicon - - _ 20 265 19 297 
Filter stone ~- -----------------—- W W 13 35 
Other uss? 799 2,041 444 1,266 

Total 2243p Be ee 20,348 42,589 17,600 39,400 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 
1Includes traprock, sandstone, limestone, miscellaneous stone, and granite. 
2Includes stone used in cement manufacture, lime (1977), glass manufacture, agricultural limestone, mineral food, 


other uses, and uses indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


METALS 


Aluminum.— Production of aluminum at 
two reduction plants in Oregon was 13% 
lower in 1977 due to electrical power short- 
ages resulting from regional drought condi- 
tions. At the Reynolds Metals Co. plant, 
Troutdale, a 25,000-ton-per-year potline was 
shut down from April 1977 to February 
1978. Martin-Marietta Aluminum, Inc., 
closed part of one potline at its plant in The 
Dalles, but was less affected than Reynolds 
because of purchases of supplemental power 
from Centralia, Wash., and British Colum- 
bia, Canada, sources. 

Martin-Marietta agreed with the State 
Environmental Quality Commission on a 
plan to install new scrubber equipment to 
remove fluoride and sulfur dioxide emis- 
sions from the plant. The company had 
appealed for a variance from pollution re- 
strictions scheduled to go into effect in July 
1977. The variance was denied, however, 
after referral to the U.S. Environmental 
Protection Agency. In a consent agreement 
with the State, the company was allowed to 
dump into the Columbia River without 
penalty an average of 3,000 pounds of fluo- 
rides daily, with no single day discharge 
exceeding 4,500 pounds. A sharp reduction 
in allowances was expected in 1978. Instal- 
lation of a dry scrubber system for fluoride 
and alumina recovery and a wet system 
for sulfur dioxide emission control were 
planned in a major modernization begin- 
ning in 1978. 

Proposed construction of a $400 million 
aluminum smelter at Umatilla, eastern 
Oregon, by Alumax Pacific Corp. remained 


stymied by a requirement by a Portland 
judge in 1975 for Bonneville Power Admin- 
istration to prepare an impact statement for 
the site and to include an overall examina- 
tion of regional energy requirements. Draft 
statements were released in September 
1977, and after an initial 90-day review 
period, a 60-day extension was granted for 
additional public comment. The plant, if 
and when built, was to employ about 850 
persons. 

Copper.—A small quantity of byproduct 
copper was produced from gold and silver 
mines in Baker and Josephine Counties 
during 1977. Diamond drilling for copper- 
molybdenum porphyry ores was conducted 
at several locations in Oregon. One such site 
was on the Little North Fork of the Santiam 
River, Marion County, where Amoco Miner- 
als Co. drilled several holes toward a con- 
cealed target. Cominco American, Inc., ex- 
plored in the Quartzburg area of Linn Coun- 
ty for copper and precious metals. Other 
companies investigating deposits included 
American Selco, Inc., Canadian Superior 
Exploration, Ltd., Johns-Manville Corp., 
Noranda Exploration, Inc., Texasgulf, Inc., 
Utah International, Inc., and Newmont Ex- 
ploration, Ltd. Johns-Manville was reported 
to have found a good copper showing about 
10 miles south of Unity, Baker County, near 
Squaw Butte. The firm also continued ex- 
ploration of its copper properties in the 
Elkhorn Mountains at the head of the 
North Powder River. 

Gold and Silver.—The Bald Mountain 
mine, operated by the Chemical Lime Co., 
in Baker County, was the principal gold and 
silver producer followed by the Pole No. 5 
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mine, operated by Elton B. Taylor, also in 
Baker County. Lode mining produced 3,059 
tons of ore from which 675 ounces of gold 
and 7,134 ounces of silver were extracted. 
Ibex Minerals, Inc., produced a small quan- 
tity of development ore from the Bayhorse 
silver mine, near Huntington. W. A. Bowes 
& Associates continued development work 
at the Cougar-New York-Independence 
group of mines near Granite, and began 
tests of heap-leach gold extraction using 
cyanide solutions and activated carbon in 
columns. Dixie Meadow Gold Mines, Inc., 
tested its heap-leach facilities near Dixie 
Meadows, Grant County, in preparation for 
production runs, possibly in 1978. 

Lead and Zinc.—Shiny Rock Mining 
Corp. produced a small amount of ore from 
the rehabilitated Ruth mine in the North 
Santiam mining district, Marion County, 
and re-equipped a 25-ton-per-day flotation 
mill near Elkhorn. Mill concentrates were 
stockpiled for later shipment. 

Nickel.—Hanna Mining Co. reported a 
9% reduction in its Riddle mine and smelt- 
er production to 23.9 million pounds of 
nickel in 1977.“ The drop resulted from a 
major rebuilding of a melting furnace and a 
tramway breakdown which disrupted ore 
movement from mine to smelter. Plans 
were announced to suspend operations for a 
6-week period in early 1978 owing to de- 
pressed nickel markets. Costs were sharply 
higher in 1977 because of increased electri- 
cal rates due to drought conditions. To 
conserve electrical power, ferrosilicon pro- 
duction for nickel smelting was shut down 
at Riddle for 4 months, and supplies came 
from a Washington source. 

Exploration and claim-staking continued 
in Josephine and Curry Counties on nickel 
and cobalt laterite deposits, some of which 
were believed to have good potential for 
future development and mining. A study 
was being completed by the State Depart- 
ment of Geology and Mineral Industries 
describing and showing maps of 26 individu- 
al deposits. At least five companies were 
active in investigating the laterites, includ- 
ing California Nickel Co., Hanna Mining 
Co., Inspiration Development Co., Inter- 
american Nickel Co., and U.S. Nickel Corp. 

At the Albany Research Center of the 
Bureau of Mines, further studies were con- 
ducted on a new metallurgical process for 
extracting nickel, cobalt, and copper from 
the laterite ores. Modifications were incor- 
porated into a 1-ton-per-day process devel- 
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opment unit, and plans were made to initi- 
ate a pilot scale facility to be built and 
operated under private company cost- 
sharing contract. A request for proposal was 
in preparation at yearend for a continuous 
circuit 5-ton-per-day plant to further test 
the process. Sample collection for a resource 
appraisal of the laterites was conducted by 
Bureau of Mines field personnel in the 
Rough and Ready, Josephine Creek, Cedar 
Spring, and other areas, together with com- 
pilations of information offered by private 
companies. The State completed reconnais- 
sance mapping and sampling in northeast- 
ern Oregon and found that nickel prospects 
there were of little or no significance. 

Steel.—Production was lower at Oregon 
Steel Mills, in the Rivergate section of 
Portland, owing mainly to a 172-day strike, 
which began September 1. The company, 
through its parent, Gilmore Steel Corp., had 
filed a complaint with the Treasury Depart- 
ment, stating that it had been hurt by 
"dumping" of carbon steel plate by Japa- 
nese steelmakers at unfair prices. Because 
of the aggressive Japanese competition, 
unsold inventories of carbon steel plate 
accumulated. In a Treasury ruling in Octo- 
ber, the claims of damage were supported, 
and importers were required to post bonds 
equal to 32% of the value of shipments to 
the United States until a final decision of 
injury could be established. Hearings were 
scheduled by the U.S. International Trade 
Commission in January 1978 to obtain addi- 
tional evidence. 

Cascade Steel Rolling Mills, Inc., reported 
record sales in 1977, more than triple sales 
in 1976, with much of the increase in the 
fourth quarter. The plant is located at 
McMinnville and produced reinforcing bars 
and ingot mainly from automobile scrap. 

Plans were prepared for construction of a 
steel fabrication plant, which would include 
a pipe rolling mill and other units at War- 
renton, near Astoria. Pacific Fabricators, 
Inc., a subsidiary of Brown & Root, Inc., 
proposed to build the plant and employ 
about 1,200 persons eventually in fabrica- 
ting offshore oil drilling equipment. Public 
hearings on the proposal were scheduled for 
February 1978. 

Titanium.—Oregon Metallurgical Corp. 
(Oremet), after starting up its refurbished 
titanium sponge facility at Albany, reached 
71% of capacity and achieved processing 
improvements resulting in a superior quali- 
ty of sponge.* However, the plant met with 
disaster on October 9 when an explosion in 
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the sponge-making facility stopped produc- 
tion and caused property damage estimated 
at $2.4 million. The unit was expected to be 
re-equipped and back in operation in mid- 
1978. Meanwhile, a magnesium plant, 
which normally supplied metal for titanium 
reduction, continued operations, and out- 
puts of metal and chlorine were sold. Tita- 
nium product sales were reported at $18.2 
million, second highest in the company’s 
history. 

Tungsten.—DJH Mining Co. in Baker 
County produced a small quantity of tung- 
sten concentrates. 

Uranium.—Western Nuclear, Inc., sub- 
sidiary of Phelps Dodge Corp., explored its 
White King and Lucky Lass uranium prop- 
erties in the Lakeview area, Lake County. 
Also, Phillips Petroleum Co., Lucky Mc 
Uranium Corp., and Polaris Resources, Inc., 
were actively exploring in the Lakeview 
area. Several companies examined uranium 
showings near Trail, in Jackson County; the 
Opalite-Bretz mercury mine areas in Har- 
ney and Malheur Counties, southeastern 
Oregon, were sites of increased interest in 
uranium prospecting. 

Zirconium.—The Nation’s only zirconi- 
um sponge and metal producer, Teledyne 
Wah Chang Albany Corp., maintained its 
operations despite many challenges from 
critics of the firm’s waste management, 
pollution control, and health and safety 
practices. Public hearings were held during 
the year by the Department of Environmen- 
tal Quality on various permit issues. Poten- 
tially dangerous levels of radioactivity were 
discovered in plant wastes, and the State 
Health Division was called in to evaluate 
the hazards. Radium-226, a soluble form, 
was found to be a byproduct of zircon 
chlorination at the plant. Measurements 
confirmed that levels in some of the wastes 
exceeded State limits, and a sizable tonnage 
was ordered removed from the site and the 
State. A $50-per-day fine was imposed on 
the company about midyear for violating 
new Federal limits on discharges of ammo- 
nia and other toxic compounds in waste 
waters. The firm agreed to install a $200,000 
ammonia stripper to reduce discharges. A 
21-day strike of plant workers ended August 
27 with a new 3-year contract. 


ENERGY 


Geothermal.—Plans for exploration in- 
tensified in 1977, with the Oregon Depart- 
ment of Geology and Mineral Industries 
issuing 20 deep test permits and 9 blanket 
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permits for shallow drilling programs. The 
Bureau of Land Management issued three 
pre-lease exploration permits for geophysi- 
cal surveys in the Alvord Valley and 
Klamath Falls areas. Leases in force in 1977 
covered 170,000 acres of Federal lands, 6,080 
acres of State lands, and an estimated 
400,000 acres of private lands. Nearly 
400,000 acres of known geothermal resource 
area (KGRA) lands, identified by the U.S. 
Geological Survey, remained to be offered 
for Federal lease. Only one area, with 640 
acres in Harney County, was offered for 
lease in 1977, and no bids were received. 
Court action by environmental interests 
resulted in postponement of drilling several 
deep geothermal test wells at Alvord Val- 
ley, southeastern Oregon. Meanwhile, seis- 
mic and other permissible studies were 
conducted. A comprehensive investigation 
of the Mt. Hood area was underway to find 
viable geothermal sources. An effort to drill 
at Timberline Lodge was abandoned at the 
320-foot level because the hole caved in, but 
another attempt was expected. RLK Co., 
which manages the lodge, received the first 
lease granted for geothermal development 
on national forest land in Oregon. 

Northwest Natural Gas Co., exploring at 
Old Maid Flat, near Zigzag, suspended dril- 
ling in early winter at 1,900 feet, which was 
close to planned depth. Federal funding was 
expected in 1978 to extend drilling to 4,000 
feet as part of an overall Mt. Hood geother- 
mal study. Other areas under study includ- 
ed Breitenbush and Austin Hot Springs, in 
the western Cascade Mountains, Glass 
Buttes, in the area west of Burns, and 
Klamath Falls, southern Oregon. Reports 
were issued on a number of geothermal 
studies during 1977. 

Other.—Construction of a $500 million 
coal-fired powerplant by Portland General 
Electric Co. near Boardman was on sched- 
ule and due for completion by mid-1980. 
Dresser Industries, Inc., received a $23 mil- 
lion contract to supply air pollution control 
equipment for the plant. Five new oil and 
gas drilling permits were issued by the 
State in 1977. One went to Mobil Oil Co. to 
drill a 14,000-foot-deep test well near Oak- 
land, southwestern Oregon. Northwest Nat- 
ural Gas Co. dedicated a $15 million lique- 
fied natural gas storage facility at Newport 
on the Oregon coast. Pipeline gas was lique- 
fied and stored initially because of frustra- 
ted attempts to obtain supplies by ship as 
originally planned. Portland General Elec- 
tric Co.’s planned Pebble Springs nuclear 
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electric plant made little progress during 
the year owing to continued hearings and 
debate over its certification by the State. 


1State Liaison Officer, Bureau of Mines, Salem, Oreg. 

2Bowen, R. G., D. D. Blackwell, and D. A. Hull. Geother- 
mal Exploration Studies in Oregon. Oreg. Dept. Geol. and 
Min. Ind. Misc. Paper 19, 1977, 50 pp. 

3Ramp, L., H. G. Schlicker, and J. J. Gray. Geology and 
Mineral Resources of Curry County, 5 Oreg. Dept. 
Geol. and Min. Ind. Bull. 93, 1977, 7 

Beaulieu, q. D., and P. W. Hughes Land Use Geology of 
Central Jackson County, Oregon. Oreg. Dept. Geol. and 
Min. Ind. Bull. 94, 1977, 87 pp. 

Beaulieu, J. D. Geol ic Hazards of Parts of Northern 
Hood River, Wasco, and Sherman Counties, Oregon. Oreg. 
Dept. Geol. and Min. Ind. Bull. 91, 1977, 95 pp. 

Walker, G. W. Geologic Map of on East of the 121st 
Meridian. U.S. Geol. Survey I-902, 1977. 

7The Hanna Mining Co. Annual Report 1977. P. 8. 

,Oremet 1977 Annual Report. P. 1. 
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Table 7.—Principal producers 


Commodity and company Address Type of activity 
Aluminum: 
Martin Marietta Aluminum, Ine ~~ -—~- 11300 Rockville Pike Smelter _ 
Rockville, MD 20852 
Reynolds Metals oo Troutdale, OR 97060 Pláit--.-- 
Cement: 
Oregon Portland Cement Co“). 111 SE. Madison St. Plants 
Portland, OR 97214 
Diatomite: 
American Fossil, Ine Box 203 Mine and plant 
Christmas Valley, OR 
97638 
Ferroalloys: 
National Metallurgical Cor Springfield, OR 97477 _ lll 
Union Carbide Cor  ......- Portland, OR 97200 CC 
ime: 
Amal amated Sugar Co yssa, OR 97913 „ PEERS 
rove Cement CoO0o _ 101 W West 11th St. PRENE, (+ essc: 
Kansas City, MO 64105 
Nickel: 
Hanna Mini ro 32 CR Riddle, OR 97469_ _ _ _ PT 
Perlite (expand 
Supreme Perlite CCC 4600 North Suttle Rd. rd do. hs Sek 
Portland, OR 97217 
Pumice: 
Central Oregon Pumice o 5 Greenwood Ave. Mine and plant 
Bend, OR 97701 
Graystone Cord Box 1087 2o ss | |: een aS E 
Bend, OR 97701 
Sand and gravel: 
Glacier Sand & Gravel Co att East Marginal o RES 
a 
Seattle, WA 98134 
Willamette Western ko mr North Portsmouth Dredge and plant 
ve. 
Portland, OR 97203 
Steel 
Cascade Steel Rolling Mills, Inne „ OR Plant- eee 
1 
" Oregon Steel Mills Portland, OR 97200 . ie er 
ton 
LH: Cop es 2s ees eh 8275 SW. 145th Ave. Quarry and plant 
Beaverton, OR 97005 "M j 
Progress Quarry, Inne 14515 Scholls Ferry Rd. ccc Ota = ouis 
Beaverton, OR 97005 
Rivergate Rock Products __________ _ E» NW. St. Helens Quarry__________ 
Portland, OR 97229 
Rogers Construction CO0oo _ Bo Quarries 


See footnotes at end of table. 


x 
Portland, OR 97216 


Open-File 


County 


Linn. 
Multnomah. 
Baker and 


Clackamas. 


Lake. 


Lane. 
Multnomah. 


Malheur. 
Multnomah. 
Douglas. 
Multnomah. 


Deschutes. 
Do. 


Multnomah. 


Do. 


Yamhill. 
Multnomah. 
Washington. 
Do. 
Multnomah. 


Multnomah 
and Wash- 


ington. 


THE MINERAL INDUSTRY OF OREGON 


Table 7.—Principal producers —Continued 


Commodity and company Address Type of activity 


Talc and soapstone: 


John H. DR ee 2891 Elk Lane Mine 
Grants Pass, OR 97526 
Vermiculite (exfoliated): | 
Supreme Perlite cod 4600 North Suttle Rd. Plant 
Portland, OR 97217 
W. R. Grace & Co., Zonolite Division 62 Whittemore Ave. e EE 
Cambridge, MA 02140 
Zirconium: 
Teledyne Wah Chang Albany Cor 0 TOP NR 


Box 460 
Albany, OR 97321 


! Also stone and clays. 


Digitized by Google 
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and the Pennsylvania Bureau of Topographic and Geologic Survey, Department of 
Environmental Resources (DER), under an agreement for collecting information 
covering mineral production from mines and quarries. 


By William Kebblish! 


Pennsylvania mineral production reach- 
ed a record output value of $3,044 million, 
an increase of about $7 million above that of 


1976, increases in value were attained by 
masonry and portland cement, lime, natu- 
ral gas, petroleum, and stone. Decreases in 


1976, but $57 million less based on 1967 
constant dollars. Compared with that of 


value occurred in clays, sand and gravel, 
and zinc. 


Table 1.—Mineral production in Pennsylvania! 


1976 1977 
Mineral : Value 4. Value — 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonry ________________- thousand short tons 379 $16,903 411 $19,927 
Portland gi ³⁰¹Ü¹ GHR Om uu 5,989 185,170 6,162 196,443 
Clays %õͥͤöXÜö ⁵⁰ CREER, do— 2,291 16,037 2,304 13,075 
Anthracite__________________________ do- 6.228 209,234 5,861 205,138 
Bituminous _________________________ do— 85,777 2,173,009 84,639 2,166,685 
Gemstone ee ee NA 9 NA 10 
) Biol es ah tes a ee a thousand short tons 2,069 68,356 2,007 72,591 
Mica (BcraD) —— ano pe ⁰⁰ ete do- W W 1 W 
Natural g ss nocle million cubic feet . . 89,386 61,229 91,717 73,374 
Pent. naX ce o thousand short tons W W 16 353 
Petroleum (crude). ... thousand 42-gallon barrels_ _ 3,019 36,700 2,715 38,810 
gana and gravel- -—------------ thousand short tons 19,038 55,611 18,846 52,578 
ne: 
Crushed s en E EV IPM do- 63,542 161,250 63,522 163,652 
Dimension _____________~_____~________ do... 65 4,639 66 5,362 
Zinc (recoverable content of ores, etc. short tons 22,280 16,487 22,825 15,708 
Combined value of clays (kaolin), copper, 
iron ore, natural gas aguia tripoli, and 
items indicated by symbol W_ ------------------—- XX 732,116 XX 20,263 
1 AAA ³ 8 XX 13,037, 350 XX 3,043,964 
Total 1967 constant dollars - - - ·—UUUUU—U— XX 1,559,072 XX V1, 502,501 
PPreliminary Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 


included in "Combined value" figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes kaolin; value included in Combined value" figure. 
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Table 2.—Value of mineral production in Pennsylvania, by county' ? 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 

Adams W W Stone, lime, clays, mica. 
Allegheny $134,474 $25,455 Cement, stone, clays, sand and gravel. 
Armstrong W 9,667 Sand and gravel, stone, clays. 

c suae ems W W Sand and gravel, clays. 
Bedford ldd 2,334 Stone, sand and gravel. 
Berks 25223 poe eee 59,430 47,702 Cement, iron ore, stone, sand and gravel, 

copper, clays. 
Bla ERR W W Stone, sand and gravel. 
Bradford d W W Sand and gravel, stone. 
BUCKS ae ree nt Bas Soca W W Stone, sand and gravel, clays. 
Buüute n 57,039 26,089 Lime, cement, stone, clays, sand and gravel. 
Cambria 284, 363 W Stone. 
Cameroon W W Sand and gravel. 
Carbon W W Sand and gravel, stone. 4 
Centre W W Lime. stone, clays. 
Chester W W Stone, lime, clays. 
Clarion W W tone. 
Clearfield .. . 181,484 W Clays, stone, sand and gravel. 
Clinton ------------—-- W W Stone, clays, sand and gravel. 
Columbia W W Stone, sand and gravel. 
Crawford s W 1,549 Sand and gravel. 
Cumberland W 4.544 Stone, sand and gravel, clays. 
Dauphin W W Stone, sand and gravel. 
Delaware W W _ Stone. 
C77... cee ee SEED W W Do. 

Erë 2-552 8 W 4,591 Sand and gravel, peat. 
Fayette 67,959 W _ Stone, clays. 
Forest ee W W Sand and gravel, stone. 
Franklin nnn W W Stone, sand and gravel. 
Fulton 6c W W Do. 
Greene W ts 
Huntingdon. - - - ......- 8,902 W Sand and gravel, stone. 
Indiana W W Stone. 
Jeffers en 48,996 W Clays, stone. 
Juniata __-_ 22 lc cl 193 ELE 
Lackawanna ----------- 10,869 W Stone, sand and graves peat. 
Lancaster. . W W Stone, clays, sand and gravel. 
Lawrence ____________ _ W W Cement, stone, sand and gravel, clays, peat. 
Lebanon- - ------------ W W Lime, stone. 
Lehigh- - ------------- W W Cement, zinc, stone. 
Luzerne W 5,041 Stone, sand and gravel, peat. 
Lycoming 10,269 W | Sand and gravel. 

Ke ue seed W W _ Stone, clays. 
Mercer. W W Sand and gravel, stone. 
Mifflin... nn W W Stone, sand and gravel, lime. 
Monroeee W W Stone, sand and gravel, clays, peat. 
Montgomery ----------- W W _ Stone, lime, cement, clays. 
Montounr W W Stone. 
Northampton W W Cement, stone, sand and peo 
Northumberland ........ W W Stone, sand and gravel, clays, tripoli. 
Perry _______________ W W Stone. 

Pike oo 8 W W Stone, sand and gravel, peat. 

Potter rk!!! j W 36 Stone. 

Schuylkill. ------------ 105,872 1,192 Stone, sand and gravel. 

Snyder. — ------------- W W Stone. 

Somerset W W Stone, clays, sand and gravel. 

Sullv aun 1.560 at, 

Susqueh anna W 1,122 Stone. 

Togi e eneee W 1,468 Stone, sand and gravel. 

Union W W _ Stone, clays. 

Venan go 23, 133 1.137 Sand and gravel. 

Warren 6,758 1, 365 

Washington W ore 

Wayne W 2,010 Stone, sand and gravel. 

Westmoreland W W Do. 

Wyoming W W Sand and gravel. 

W on ate. 43,327 47,632 Cement, stone, lime, sand and gravel, clays. 

Undistributed?_________ 71,992,723 2,861,031 
Total® o eoo 13,037, 350 3,043,964 


Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


Philadelphia County is not listed because no production was reported. 
2Value of petroleum is based on an average price per barrel for the State. 


3Includes some natural gas liquids that cannot be assigned to specific counties, natural gas, petroleum, coal, gem 


stones, and values indicated by symbol W. 


*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Pennsylvania business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
Total tal civilian labor for ere „ thousands 5,094.0 5,168.0 +1.5 
Unemployment _______________-~____-_-_--__----- do... 404.0 398.0 1.5 
Employment (nonagricultural): 
Mining 3 is 7 ⁵ↄ E ene AE do... 48.3 41.2 -2.8 
lll 8 do- 1,335.2 1.341.6 +.5 
ue ses. 8 do- 180.3 181.1 +.4 
Transportation and public utilities do ___ 256.5 258.7 +.9 
Wholesale and retail trade ________________________- do— 919.3 925.7 +.7 
Finance, insurance, real estate do____ 211.4 217.3 +28 
SHH e heo E chs hs ee do____ 839.7 864.3 +29 
Government `- -—----------------—-—-—-—-—-———-——-—-—-—- do- 721.6 714.3 1.0 
Total nonagricultural employment! do- 4,512.3 4,550.2 +.8 
Personal income: 
/ a ee aaa ⁰ꝛ ð millions $75,562 $82,630 +9.4 
PF // ⁰ Ad ⁵ A ele eee $6,402 $7,011 +9.5 
Construction activity: 
Number of private and public residential units authorized 42,111 50,298 +19.4 
Value of nonresidential construction millions $564.4 $464.4 17.7 
Value of State road contract awards do... $199.0 $150.0 -24.6 
Shipments of portland and masonry cement to and within the State 
thousand short tons 3,024 3,126 +3.4 
Mineral production value: 
Total crude mineral valvuteee nnn „„ millions. — 3, 037.4 83, 044.0 +.2 
Value per capita, resident population ~- ----------------------—- $256 258 +.8 
Value per square mil $67,085 $67,147 +.1 


PPreliminary. Revised. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Leading producing counties, with pri- 
mary commodities in parentheses, were 
Northampton and Lawrence (cement), 
Clearfield (clays), Centre (lime), Montgom- 
ery, Lancaster, Bucks, Northampton, and 
Chester Counties (stone). 

Pennsylvania led the Nation in smelter 
production of cadmium, was second in pro- 
duction of crushed stone, and seventh in 
dimension stone and zinc production. 

Legislation and Government Pro- 
grams.—Legislation approved by the Penn- 
sylvania General Assembly and signed by 
the Governor on July 25 guarantees land- 
owners that water supplies will not be 
contaminated or diminished by surface coal 
mining operations without replacement. 
Any mine operator affecting a water supply 
by contamination or diminution shall re- 
store or replace the affected supply with an 
alternate source of water adequate in quan- 
tity and quality for the purposes served by 
the supply. 

The Department of Environmental Re- 
sources’ (DER) bonding schedule effective 
February 25, 1977, applies to all coal and 
noncoal surface mine operations, with the 
exception of noncoal quarry-type pits where 
blasting and sloping is necessary to carry 
out the approved reclamation plan. A bon- 
ding schedule for noncoal quarry-type pits 
is presently being drafted. 

DER’s amendments to Pennsylvania Code 
Chapters 121, 123, 124, 127, 129, and 139 
became effective August 28, 1977. Amend- 


ments pertain to general provisions, stand- 
ards for contaminants, emission standards 
for hazardous air pollutants, construction, 
modification, reactivation, and operation of 
sources standards for sources and to sam- 
pling and testing. The purpose of these 
amendments are to establish a program for 
regulating air pollution discharges from 
coke ovens, to define the term stockpiling, 
to establish a clear mechanism for evaluat- 
ing minor fugitive emissions and providing 
written approval of such emissions, to pro- 
vide a standard for vinyl chloride, to clarify 
meaning of section 121.8, and to inform the 
agriculture industry that DER should not 
regulate air contaminants from production 
of agricultural commodities in their unman- 
ufactured state. 

Chapter 95 of DER's regulations relating 
to waste water treatment requirements was 
proposed and approved during 1977. Waste 
water treatment will require a minimum of 
secondary treatment for all wastes. 

DER's Chapter 9" deleting discharge re- 
quirements for phenols and cyanides, modi- 
fying discharge limits for oil-bearing waste 
waters, and establishing special oil dis- 
charge requirements based upon technology 
installation for petroleum marketing termi- 
nals became effective July 24, 1977. 

A February 18, 1977, decision by the 
Pennsylvania Supreme Court required 
Barnes & Tucker Co. operating in Cambria 
and Indiana Counties, to treat acid mine 
drainage discharges from the company's 
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abandoned Lancashire No. 15 mine and to 
reimburse the Commonwealth for expenses 
incurred in treatment of mine discharges 
during court litigations. Lancashire No. 15 
mine was closed in 1969 and the Common- 
wealth had been treating the acid mine 
discharge to protect the waters in the Sus- 
quehanna River since August 1970. In Sep- 
tember 1977, Barnes & Tucker filed a brief 
with the U.S. Supreme Court to reverse the 
Pennsylvania Supreme Court decision on 
grounds of a former Pennsylvania State law 
allowing companies in 1965 to choose be- 
tween treating mine drainage or closing 
and sealing the mine. 

A pending case before the Greene County 

Court filed late in 1977 concerned owner- 
ship of methane in coal seams. The official 
opinion, Number 53, of the Pennsylvania 
Attorney General dated October 31, 1974, 
stated that those persons who own or have 
obtained the right to extract gas have the 
right to assert legal title thereto. This 
opinion was supported by Mary Cunning- 
ham, the plaintiff, but challenged by United 
States Steel Corp., the defendant. 
In early March, Governor Shapp lifted an 
8-year ban on offshore drilling for natural 
gas in Lake Erie and ordered DER to pre- 
pare offshore leases for sections of the 
430,000 areas under Pennsylvania’s juris- 
diction. 

Environment.—The Environmental 
Quality Board proposed policies for critical 
environmental areas for the Common- 
wealth’s Environmental Master Plan which 
were published in the Pennsylvania Bulle- 
tin on January 22, 1977. The policies are not 
rules or regulations but do provide the 
foundation for environmentally sensitive 
growth and development. They also identify 
environmental concerns which must be 
studied and considered in the decision- 
making process. Nine critical areas of con- 
cern in the Plan are for prime farmlands, 
watersheds with high-quality streams, flood 
plains, coal resources, areas with limited 
water supply, clean air resource areas, open 
space in metropolitan areas, geologic areas 
with development restraints, and areas 
with carbonate geology. 

Detailed land-use maps of the entire Com- 
monwealth were completed in early 1977 by 
United States Geological Survey under an 
agreement with DER. The Land Use Data 
Analysis utilizes high-altitude plane photo 
imagery to delineate as many as 37 separate 
land-use categories. A total of 98 maps, 7 for 
each of the 14 subdivisions within the Com- 
monwealth, are available for review at 
DER’s Topographic and Geologic Survey 
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Bureau. 

During 1977, three areas were being stud- 
ied for inclusion into Pennsylvania Scenic 
Rivers System. They were Pine Creek from 
Ansonia to the West Branch of the Susque- 
hanna River, the Lehigh River from the 
Francis E. Walter Dam to Jim Thorpe, and 
the Schuylkill River from Port Clinton to 
Fairmount Dam in Philadelphia. Intent of 
the Scenic Rivers legislation is to protect 
and enhance outstanding and unique natu- 
ral, cultural, aesthetic, and recreational 
values of designated waterways. 

The Commonwealth’s air pollution con- 
trol program received support from a State 
Supreme Court decision authorizing DER to 
close a Bethlehem Steel Corp. coke battery 
in Johnstown. Bethlehem Steel’s appeal to 
the U.S. Supreme Court was refused in 
early April. 

The State Environmental Hearing Board 
(EHB) discussed two Bethlehem Steel ap- 
peals concerning a State order to install 
emission control devices on six furnaces at 
the company’s Steelton plant. 

DER also asked the EHB to assess civil 
penalties against Wheeling- Pittsburgh 
Steel Corp. for continuous violations of the 
State requirement to desulfurize coke oven 
gas at the Monessen Works located in West- 
moreland County. 

DER negotiated a consent order and 
agreement with New Jersey Zinc Co., Pal- 
merton, Carbon County, for the reduction of 
air pollution from 12 sources at the firm’s 
smelting plant not covered by previous 
agreements. 

In early January, United States Steel 
signed a 7-year agreement with Federal, 
State, and local environmental agencies 
that will require it to spend $600 million to 
eliminate air pollution from its Clairton 
Coke Works in Pittsburgh. 

At St. Joe Minerals Corp. located at 
Monaca, construction began in early Au- 
gust on a $12.7 million commercial-size 
experimental plant for scrubbing sulfur 
dioxide from coal-fired powerplant stack gas 
using the Citrate Process developed by the 
Interior Department’s Bureau of Mines. 
Originally the Citrate Process was devel- 
oped by the Bureau in the late 1960’s to help 
curb sulfur dioxide (SO,) emissions from 
base metal smelters. Construction of the 
demonstration project will be completed in 
late 1978 followed by a 1-year period to test 
emissions. 

The Allegheny County Health Depart- 
ment, located in Pittsburgh with jurisdic- 
tion to regulation air contaminants within 
the county, issued a permit to allow Jones & 
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Laughlin Steel Corp. to replace six obsolete 
open hearth furnaces at its Pittsburgh 
Works with two electric furnaces. This re- 
placement will reduce particulate emissions 
from steelmaking processes by nearly 90%. 
The City of Philadelphia with its own moni- 
toring and pollution control programs is the 
only other area in the State with jurisdic- 
tion to regulate emissions within its bound- 
aries. 

Electric.—A report by the Public Utility 
Commission predicts power generating ca- 
pacities will jump 50% in the next 9 years. 
Power increase is based on utilities planned 
additions of 2,990 megawatts coal-fired ca- 
pacity, 820 megawatts of oil-fired power, 
and 6,864 megawatts of nuclear capacity. 
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Of the 67 licensed nuclear reactors in the 
Nation today, 5 are located in Pennsylva- 
nia, generating 8% of the State’s electrical 
needs. Six other nuclear plants are under 
construction. Pennsylvania has a tradition 
of being the leader in nuclear power with 
the first plant in the Nation built by the 
Atomic Energy Commission (AEC) and the 
Duquesne Light Co. at Shippingport in 1957. 
Another first occurred in July 1977 when 
the experimental light water breeder reac- 
tor became operational. The Shippingport 
power center has been shut down for 2 years 
for installation of the test core for the light 
water breeder reactor. Conversion costs 
were estimated in excess of $200 million. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Coal.—Pennsylvania’s bituminous coal 
production totaled 84.6 million tons, a de- 
crease of 1% compared with that of 1976. 
Surface mining operations accounted for 
53.8% and underground operations, for 
44.7% of the total bituminous production; 
auger and refuse production contributed 
the remaining 1.5%. Although production 
from surface mines increased 16% com- 
pared with that of 1976, underground pro- 
duction actually decreased 12.5% even 
though total number of deep-mine employ- 
ees increased by 700 to 24,779. There were 
two less deep mines operating in 1977 than 
in 1976. This trend resulted in reduced 
productivity per employee for the under- 
ground sector. 

The total number of strip employees in- 
creased 10% to 10,139 with nearly 17% 
more surface operations than in 1976. This 
trend may change with passage of Public 
Law 95-87 known as the “Surface Mining 
Control and Reclamation Act of 1977“ 
which requires compliance with numerous 
environmental standards. 

Anthracite production has been declining 
steadily since 1917 when over 100 million 
tons were produced. The 1977 production 
totaled 5.06 million tons, a decrease of more 
than 4% compared with 1976 production. Of 
the total 1977 production, 10% was from 
underground mines; 57%, from surface op- 
erations; and 3396, from washery and bank 
production. Leading anthracite-producing 
counties in declining order of production 
with percentage of total coal produced were 
Schuylkill, 52.7%; Luzerne, 23.8%; North- 


umberland, 14.6%; Carbon, 2.9%; Lacka- 
wanna, 2.8%; Sullivan, 1.0%; Columbia, 
1.0%; and Bradford and Dauphin, 0.5%. 

The improved safety trend in the anthra- 
cite field over the past years was reversed 
on March 1, 1977, when a sudden inunda- 
tion occurred in the Kocher Coal Co., loca- 
ted near Tower City, Schuylkill County, 
claimed the lives of nine mine workers. 
Recovery operations were completed on 
March 31, followed by a Federal/State in- 
vestigation as to the cause. In the interim, 
the Pennsylvania Commissioner of Deep 
Mine Safety issued a directive increasing 
the number and depth of test holes in 
underground mines approaching abandoned 
areas to eliminate further mine inunda- 
tions. 

In the bituminous region, a fire which 
began on February 7, 1977, at Bethlehem 
Steel Corp.’s Revloc Portal No. 32 was 
brought under control 2 months later after 
120 million gallons of water were used to 
quell a smoldering fire. The fire was appa- 
rently started by a roof fall that caused a 
trolley wire to arc resulting in ignition of 
mine timbers and eventually the coal seam. 
Two of Bethlehem’s adjacent mines, closed 
because of the fire, reopened in early April, 
and in May, Revloc Portal No. 32 resumed 
operations. 

Another underground coal mine fire of 
major importance occurred in the anthra- 
cite region near the town of Centralia. 
Previously, a fly ash barrier was used to 
control an outcrop fire from spreading to- 
wards city residences. Efforts will again be 
directed to control the fire and protect 
surface property from possible effects of 
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subsidence and noxious gases. 

Rain began to fall in the Johnstown area 
late Tuesday evening, July 19, 1977, and 
continued the following day creating a ma- 
jor disaster. The U.S. Geological Survey 
stated that streams in the Conemaugh Riv- 
er Valley flowed at rates that could be 
expected only once in 500 years. At the 


height of the storm, Stony Creek flowed at a 


rate of 41 billion gallons of water per day. 
. The Little Conemaugh was gaged at 26 
billion gallons per day, and the Laurel Run 
Dam collapsed releasing 110 million gallons 
of water causing excessive damage down- 
stream. The Bethlehem Steel plant was 
closed. due to high water and two of the 
company’s coal mines were flooded and two 
other mines closed due to lack of electricity. 
Near Seward, the Conemaugh No. 1 and the 
Florence No. 2 underground coal mines 
owned by North American Coal were flood- 
ed and were expected to reopen at yearend. 
Pennsylvania Electric Co.’s 137,000-kilowatt 
plant in Seward was damaged by the flood 
and didn’t reopen until November 25. Penn- 
sylvania Electric also reported 8,000 tons of 
stockpiled coal washed away by the floodwa- 
ters. A month after the flood, the death toll 
stood at 73. Seventeen others were unac- 
counted for, 160 people were hospitalized, 
2,697 were injured or taken ill, and 4,600 
. people were homeless. 


NONMETALS 


Cement.—Portland cement shipments 
from 16 plants in 7 counties totaled 6.16 
million tons valued at $196 million with an 
average value of $31.88 per ton. Compared 
with that of 1976, sales of portland cement 
increased 3% in quantity and 6% in value, 
with an increase of $0.96 per ton in unit 
value. 

Masonry cement shipments from 14 
plants in 8 counties totaled 410,714 tons 
valued at $19.9 million, with an average 
value of $48.52 per ton. Compared with that 
of 1976, sales of masonry cement increased 
8% in quantity, 18% in value with an 
increase in unit value of $3.90 per ton. 

Northampton and Lawrence Counties we- 
re the largest producers of both portland 
and masonry cements. Other producing 
counties in alphabetical order included Al- 
legheny, Berks, Butler, Lehigh, Montgom- 
ery, and York. Of the 6,161,919 tons of 
portland cement sold, 11.6% was used by 
building material dealers; 22%, concrete 
product manufacturers; 58.1%, ready-mix 
companies; 5.8%, highway contractors; 
1.6%, other contractors; and less than 1% 
for government agencies and miscellaneous 
customers. 
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Consumption of energy for the 17 produc- 
ing plants was 404, 136, 000 cubic feet natu- 
ral gas, 725,000 42-gallon barrels fuel oil, 
1.24 million tons of bituminous coal, and 
972,714,000 kilowatt-hours of electricity. 

Major producers of portland and masonry 
cement were Amcord, Inc., Medusa Corp., 
National Gypsum Co., Penn-Dixie Cement 
Corp., and United States Steel Corp. 

The cement companies are adopting new 
energy-saving techniques borrowed from 
the Europeans. The Coplay Cement Manu- 
facturing Co., acquired in 1976 by Eurocem 
Inc., an American subsidiary of one of the 
largest French cement manufacturers, the 
Société des Ciments Francais, is building a 
$55 million plant at Nazareth with a 1.1- 
million-ton cement capacity per year. Re- 
placing 11 smaller plants built years ago, 
the Coplay kilns are huge, measuring 17 
feet in diameter with a length of 276 feet. 
Fuel savings will occur by using coal instead 
of natural gas or oil. The Nazareth plant 
has been designed around a four-stage pre- 
heater that will pour the crushed limestone, 
sand, and clay into the kiln at about 1,500° 
Fahrenheit reducing fuel requirements. Ol- 
der kilns use 5.5 million Btu’s per ton of 
cement compared with 2.9 million to 3.2 
million Btu’s per ton of cement in the newer 
facility. 

Lehigh Portland Cement located in Allen- 
town was acquired by Heidelberg Cement, 
Inc., an American subsidiary of Portland 
Zementwerke Heidelberg A.G. of West Ger- 
many, in October of 1977. 

Clays.—During 1977, clay was produced 
at 67 operations in 23 of Pennsylvania’s 67 
counties. Production increased less than 1% 
in quantity, with an 18% decrease in value 
compared with that of 1976. Unit value per 
ton was $5.91 compared with $7.22 per ton 
in 1976. 

Clearfield County with 13 operations was 
the leading clay producer with 309,622 short 
tons valued at $5,795,870 with a unit value 
of $18.72 per ton due mainly to a high 
production of fire clay. Other counties with 
a high production of clay and shale in order 
of decreasing production included Law- 
rence, Beaver, York, Bucks, Armstrong, and 
Jefferson Counties. 

Leading producers in order of decreasing 
production included Glen-Gery Corp., Veon, 
Darlington Brick and Clay Products Co., 
Medusa Corp., Hanley Co., and Resco 
Products. 

Clay was used mainly for common and 
face brick, fire brick, and portland and 
other cements. Other minor uses included 
flue linings, high-alumina refractory pot- 
tery, sewer pipe and drain, and quarry and 
structural tile. 
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Table 4.—Pennsylvania: Clays: sold or used by producers, by use 


(Short tons) 
Use 1976 1977 

Common Beek J SE sen IR ES IENE LAE A EIS CR on 192,506 249,749 

Pace brick ooo ee es ee 862,955 957, 
Pirebrick block and shapes 681,675 473,488 
Ligh heu 15. 1 5 0e 13'642 110700 

tweight aggregateeeetekksW Lll ; : 
Mortar and cement, refractory - — - - ----------------- 30,675 62,525 
Portland and other cement 149 774 162,256 
h ³ꝛ¹ ³ W q ꝓ1ꝓ]A i eh LAE W W 
Drain, quarry, and structural tile 56,910 58,149 

U —êuñũ2Aisff... y 111,780 82,7 

Exports: Mortar and cement and other refractories 97,812 84,180 
M i ee m 8 2,291,486 2,804,390 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


1Excludes kaolin. 


Includes fertilizers (1976), flower pots (1976), pottery, roofing granules, terra cotta, and data indicated by symbol W. 


Gem Stones.—Collectors and dealers col- 
lected mineral specimens from several lo- 
calities, refuse areas, and abandoned quar- 
ries throughout the State. The value of the 
material was estimated to be $10,000, near- 
ly the same as that in 1976. 

Graphite.—Two companies in Elk County 
and one company in Northampton County 
produced synthetic graphite. Principal uses 
for the synthetic graphite were for anodes, 
graphite shapes, crucibles and vessels, and 
electric motor brushes. Compared with that 
of 1976, production was 16% less in quantity 
but 8% more in value. 

Gypsum.—One company in Philadelphia 
County calcined gypsum. Output increased 
32%, but value decreased 21%, compared 
with that of 1976. Calcined gypsum was 
used mainly for prefabricated products such 
as regular wallboard, type X wallboard, and 
lath. 

Iodine.—The Whitmoyer Laboratories 
Inc., Lebanon County, and West Agro 
Chemical Inc., Washington County, con- 
sumed crude iodine in the manufacture of 
calcium iodate, hydriodic acid, ethylene- 
diamine dihydroidide, and iodofors, which 
are used in pharmaceuticals, catalysts, sta- 
bilizers, and sanitary uses. Iodine consumed 
was 4% less than that consumed in 1976. 

Lime.—Ten plants operated by eight com- 
panies in eight counties produced 2 million 
tons valued at $72.6 million, 3% less in 


quantity but 6% greater in value than that 
in 1976. Nearly 84% of the total lime 
produced and 82% of the total value was 
attributed to the production of quicklime; 
hydrate lime accounted for the remaining 
16% of the total production and 18% of the 
total value. 

Centre County with three plants was the 
leading producer in the State with 33% of 
the total production and 31% of the total 
value. Other producing counties in alpha- 
betical order were: Adams, Butler, Chester, 
Lebanon, Mifflin, Montgomery, and York. 

The steel industry was the largest con- 
sumer of lime. Lesser amounts of lime were 
used for water purification, sewage treat- 
ment, agricultural purposes, and for other 
purposes. 

Dravo Corp. announced in early May a 17- 
year contract valued at approximately 
$45 million to supply lime for sulfur dioxide 
removal at a third unit of the Bruce 
Mansfield powerplant in Shippingport. Pre- 
viously, Dravo signed a 20-year contract 
valued at $200 million to supply lime for 
units one and two at the Shippingport 
facility. Other Dravo contracts to supply 
lime were with the Allegheny Power Sys- 
tem Inc. and the Columbus and Southern 
Ohio Electric Co. Power companies used the 
lime to scrub sulfur dioxide from stack 
gases at coal-fired plants. 
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Table 5.—Pennsylvania: Lime sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Steel, BOF 
Water 


Steel, electric _.________________~_________ 
Sewage treatment 
Mason s lime. — - -----------------------—-—— 
Steel, open-heartetnnnnanggngz ee 
Paper and pulp ---------------------------— 
Agricuūultüre -acns ema eer ei ees 


Acid mine water 


Tanning 


Petroleum refiniinggzgzgzz 
Soil stabilization _——--—--------------------—— 


urification -—-—-------------———-—-——— 


1976 1977 

Quantity Value Quantity Value 
EN 1,084 32,937 980 34,971 
"MN 258 9,043 255 9,106 
EN 151 4,662 164 5,845 
s 94 3,092 120 4,300 
v 64 1,778 75 2,627 
- 93 2,983 W 
"M 24 729 39 1,389 
=e 66 2,181 24 930 
ds 21 966 W W 
ae 7 262 7 249 
" W W 4 155 
E W W 2 55 
ee 252 9,724 337 12,963 
Ec 2,069 68,356 2,007 72,591 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 
1Includes refractory dolomite, open-hearth steel furnaces, other chemical uses, finishing lime, alkalies, explosives 


sand-lime brick, ore concentration (1977), wire drawing, 


(1977), other ore concentration (1976), other metallurgy (1976), and uses indicated by symbo 


int, petrochemicals (1977), sugar refining, coke (197 


), glass 
W 


Data may not add to totals shown because of independent rounding. 


Mica.—Scrap and flake mica was pro- 
duced by one company in Adams County. 
Compared with that of 1976, production and 
value of mica decreased. Mica was used in 
vacuum tube capacitors and various electri- 
cal and nonelectrical items. 

Mullite.—One company produced high- 
temperature sintered mullite in Philadel- 
phia County. Compared with 1976 figures, 
production increased 136% and value in- 
creased 110%. Mullite is a heat-resistant 
silicate of aluminum used in furnace lin- 
ings. 

Peat.—Peat production totaled 15,803 
tons valued at $352,713 with a unit value of 
$22.32 per ton. Peat was produced by seven 
companies having eight operations in six 
counties. Three peat-producing operations 
were located in Luzerne County and one 
each in Erie, Lackawanna, Lawrence, Mon- 
roe, and Pike Counties. 

Peat is a partially decomposed plant mat- 
ter that has accumulated under water or in 
a water-saturated environment. Although 
peat is not classified as a coal, it is the 
initial stage in the formation of coal from 
vegetable materials. Virtually all peat is 
used for agricultural and horticultural pur- 
poses to improve the soil. Peat is classified 
as moss peat, reed-sedge, peat, and humus, 
according to the materials from which it 
has been formed and its degree of decompo- 
sition. Moss peat is a type that has been 
formed principally from sphagnum, hyp- 
num, and/or other mosses: reed-sedge peat 
has originated mainly from reeds, sedges, 
and other swamp plants; and humus is peat 
too decomposed for identification of its geo- 
logical origin.? 


In Pennsylvania, moss peat comprised 
6.3% of the total peat production; reed- 
sedge, 56.2%; and humus, the remaining 
37.5%. 

Perlite.—Crude perlite was shipped into 
the State and expanded at six plants by four 
companies in six counties. Quantity sold or 
used in 1977 totaled 34,916 tons with an 
average value per ton of $99.29 compared 
with 33,085 tons valued at $81.74 per ton in 
1976. Principal uses for the product were for 
horticulture, construction aggregates, and 
formed products. Minor uses were for filter 
aid, low-temperature insulation, fillers, 
foundry uses, insulating board, castable in- 
sulation, and bonding mortars. 

Sand and Gravel.—The total output of 
sand and gravel decreased slightly from 19 
million tons in 1976 to 18.8 million tons in 
1977. Construction sand and gravel ac- 
counted for 94% of the total production, and 
industrial sand and gravel production, the 
remaining 6%. Construction sand and grav- 
el was used mainly for concrete aggregate 
and roadbase and coverings. Other lesser 
uses were for asphaltic concrete aggregates 
and other bituminous mixtures, and other 
uses. Of the 17,727 short tons of construc- 
tion sand and gravel used, 86% was used for 
commercial purposes and 14% for govern- 
ment projects. The unit value of construc- 
tion sand averaged $2.56 per ton and $2.46 
per ton for construction gravel. Industrial 
sand and gravel was used mainly for glass 
manufacturing, molding, fire and furnace, 
and foundry uses. Unit price for industrial 
sand was $7.23 per short ton. 

The number of sand and gravel deposits 
throughout the State totaled 135 of which 
33 produced less than 25,000 tons each, 16 
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deposits produced between 25,000 to 50,000 
tons each, 25 deposits produced between 
50,000 and 100,000 tons each, and 36 depos- 
its produced between 100,000 and 200,000 
tons each. Only three deposits produced in 
excess of 1 million tons each. The remaining 
22 deposits produced between 200,000 and 1 
million tons each. Five of the deposits pro- 
duced industrial sand and gravel and the 
remaining 130 deposits produced construc- 
tion sand and gravel. 

Sand and gravel was produced in 42 of the 
State’s 67 counties. The leading county was 
Beaver with 11% of the State’s total. Other 
leading counties in order of decreasing pro- 
duction were Erie, Armstrong, Bucks, and 
Huntingdon. Collectively, these five coun- 
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ties produced 46% of the State’s total. 

The leading producers of construction 
sand and gravel in alphabetical order were 
Davison Sand & Gravel Corp., Dravo Corp., 
Erie Sand Steamship Co., Glacial Sand and 
Gravel Co., and Warner Co. 

Leading producers of industrial sand and 
gravel in alphabetical order were Penn 
Glass Sand, Medusa Corp., and McCready 
Inc. 

Nearly 70% of the construction sand and 
gravel was shipped to market by truck; 
19%, by water; and the remaining 11% was 
used at the plant site. 

Of the industrial sand and gravel shipped 
to market, 69% was by truck and 21% by 
rail. 


Table 6.—Pennsylvania: Sand and gravel sold or used, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
Count Number Number 
4 of Quantity Value of Quantity Value 
mines mines 
Allegheny) 1 W 1 W W 
Armstrong 6 1.960 6, 6 1,945 6,891 
Beaver, 4 994 3,088 5 2,144 5,028 
Bedford. —— ß 1 W W 1 3 7 
„ aa ce ee ee 2 W W 2 W 405 
Bläi 2 ee m a 1 W W 1 W W 
Bradford |. 4 W W 4 W W 
Bucks o nnno ice Eus 5 3,469 9,113 4 1,519 2,760 
Butler 2 ————— Snc DS cu 4 294 847 2 1 W 
r eL LL 1 W W 1 W W 
Carbon ß eem 3 W W 2 W W 
Clearfield. ________________ "E E d 1 W W 
Clinton -+ oS re ee m hen este 1 W W 
Columbia 2 W W 2 300 525 
rawford lll 6 505 1.228 7 763 1,549 
Cumberland |... 2 W W 3 262 753 
Dauphin 1 W W 1 W W 
)!; %⅛ E ERE 14 1.954 4,024 15 2.077 4,528 
Forest_ i ee 4 % 2 W W 2 W W 
Franklin |... nnn 2 W W 2 W W 
Fer. be A es 1 W W 1 W W 
Huntingdon _______________~_ 1 W W 1 W W 
Lackawanna________________ 1 W W 1 100 175 
Lancaster 2 W W 2 W W 
Lawrence________~__________ 9 809 2,079 9 7277 1,934 
Eee 88 5 630 1.549 5 900 2,238 
Lycoming- gs mec 1 W W 1 W W 
%0˙Ü ee eL ee 9 298 604 9 443 965 
III 1 W W 1 W W 
Monroeõ ee 5 36⁴ 970 5 440 860 
Northampton _______________ 3 680 1,556 2 W W 
Northumberland 1 230 619 1 238 707 
Kecen A 2 W W 2 W W 
Schuylkill |... 1 14 319 1 14 299 
Somerset 1 W W 1 W W 
Toga MEE 6 307 529 5 410 5TT 
Venango __________________ 8 587 1,232 8 509 1,137 
N! ³ÄV AA le 11 435 1.027 14 608 1, 365 
Wayne 4 242 2 3 292 738 
Westmoreland. |... 1 W 1 W W 
yoming- ---------------—— 2 W W 2 W W 
;ö§;O¹Ü¹“t.! 3 W W 3 W W 
Undistributed WW -— 5,204 19,529 T. 5,091 19,137 
Total 133 19,038 55,611 135 18,846 52,578 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
Data may not add to totals shown because of independent rounding. 
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Table 7.—Pennsylvania: Sand and gravel sold or used 
by producers, by use 


(Thousand short tons and thousand dollars) 


Construction: 
Sa 


Toal ee ee Es E ME AE 


i Data may not add to totals shown because of independent rounding. 


Table 8.—Pennsylvania: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 


Use 


9 

waterworks, airports, etc.) 
898 products (cement blocks, bricks, pi 
ria concrete aggregates and other 


/ yd ͤ A E URGE 


ff)) ³VAA ³ i T8 


te (residential, nonresidential, highways, 


aes mix- 


ee a o o oa am oam oa ao oa a am a a a a a am ae amo 


1976 1977 
Quantity Value Quantity Value 
9,669 24,886 8,899 22,808 
8,307 22,971 8,820 21,674 
17,975 47,854 17,127 44,482 
1,063 7,157 1,120 8,095 
19,038 55,611 18,846 52,578 
1976 1977 
Quantity Value Quantity Value 
7,940 21,366 6,291 16,242 
3,267 8,935 1,500 5,062 
3,109 9,778 3,446 8,788 
1,673 3,494 4,258 10,878 
1,465 3,539 1,782 2,252 
m e 45 126 
522 745 405 1,185 
17,975 47,854 17,727 44,482 


Data may not add to totals shown because of independent rounding. 


Stone.—Among the States, Pennsylvania 
led in production of crushed sandstone, 
dimension slate, and crushed miscellaneous 
Stone; ranked second in production of crush- 
ed stone and dimension sandstone; third in 
production of dimension miscellaneous 
stone; and fifth in output of crushed lime- 
stone. 

Crushed stone was produced by 140 com- 
panies at 227 quarries for roadbase aggre- 
. gate, roadstone, cement, and other uses. 
Output was about the same as in 1976, 63.5 
million tons valued at $163.7 million. Lead- 
ing producers were Koppers Co., Bethlehem 
Steel Corp., and New Enterprise Stone & 
Lime Co. 

Dimension stone was produced by 29 com- 
panies at 28 quarries for rough construc- 
tion, dressed flagging, cut stone, and other 
uses. Compared with that of 1976, output 
increased 196 to 65,880 short tons valued at 
$5.4 million. Leading producers of dimen- 
sion stone were A. Dalley & Sons, Inc., 


Delaware Quarries, and Media Quarry Co. 

The unit value of all stone increased 5 
cents per short ton to $2.66 in 1977. Unit 
value of other types of crushed and broken 
stone were limestone, $2.60; granite, $4.39; 
sandstone, $2.87; traprock, $2.30; and other 
stone, $2.29 per ton. Unit value of all 
dimension stone increased $10.14 per ton to 
$81.39 per ton in 1977. 

Lancaster County with 4.69 million tons 
of crushed and broken stone was the leading 
producer in the State, followed by Mont- 
gomery, Bucks, York, Berks, Northampton, 
and Adams Counties. Collectively, these 
seven counties produced 46% of the State’s 
total crushed and broken stone. 

Northampton County was the leading 
producer of dimension stone, producing 
21,962 tons, followed by Chester, Bucks, and 
Delaware Counties. Collectively, these four 
counties produced 82% of the State’s dimen- 
sion stone. 
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Table 9.—- Pennsylvania: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 
se —— —— ———— ——— ITED 
Quantity Value Quantity Value 
Dense-graded roadbase stone |... 2222s 15,006 34,818 14,704 35,850 
Roadstone ______________________________ 10,496 24,350 12 27,530 
Cement manufacture_______________________~_ 8,345 16,551 8,035 15,590 
Bituminous aggregate 6,989 18,081 6,462 17,800 
Concrete aggregate 6,005 15,236 6,358 16,600 
Lime manufacture“: FFC 3,635 10,703 3,377 9,568 
Surface treatment aggregate 3.700 8,196 2,784 6,875 
Flux stone -2-2-2 2,778 9,278 8,026 
Railroad ballast _. __ _______________~_________ 1,306 3,430 1,630 4,646 
Agricultural limestone - _________________-_____ 1,786 8,484 1. 7,541 
acadam aggregate __________________ 2 222-2 1,114 2,418 1,389 3,175 
151 la and jetty stonn,ne ee 910 2,261 984 2,460 
e ee e c W 0 157 E 
errazzo and ex aggregate 
Minedusting. A* 141 1,415 127 1,283 
Asphalt filler. ___§_________________________ W W 117 777 
AH ⁵⁰Üͤ—ͥ¹-˙·!⸗³k m Er iE 92 1,304 102 1,463 
Mineral fool W W 58 W 
Refractory stone 54 623 40 436 
Building products |... ~~~ Le 95 223 30 W 
Acid neutralization _________ ~____~__________ 24 W 9 
Other uss 986 3,679 647 2,865 
Total exc ¹¹wXA⁵U .. y er 63,542 161,250 63,522 163,652 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 

! Includes limestone, sandstone, miscellaneous stone, traprock, and granite. 

?Includes dead-burned dolomite. 

Includes stone used in glass manufacture, abrasives, whiting, waste material, fill, sulfur dioxide (1976), unspecified 
uses, and uses indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 


Table 10.—Pennsylvania: Dimension stone! sold or used by producers, by use 


1976 1977 
Use | Cubic feet Value Cubic feet Value 
Short (thou- (thou- ert (thou- (thou- 
sands) sands) sands) sands) 
Irregular-shaped store 15,960 201 $332 18,790 241 $373 
// ĩ ²ĩ˙·¹immA ⁵⁰0 88 10,810 138 387 W W W 
Dressed flagging ___________________ 11,160 47 542 10,704 124 569 
Roofing s late 5,390 68 934 4,856 53 912 
Structural and sanitary purposes 4,786 60 1,191 4,520 50 1.633 
Rough monumentaal!ll.l W W W 8,583 43 439 
Billiard tables 1,772 22 405 2,090 23 451 
Ruble 2,519 32 31 1.749 22 19 
Flooring s latte W W W 1,565 17 197 
d )))%)))n7üü EE E 1,946 25 55 1,494 19 48 
Blackboards______________________ 193 2 100 134 1 107 
House stone veneer ________________- 140 2 4 e 2a EOR 
Other uses 10,430 183 657 16,394 201 614 
Ir uer M ese eL. | 65,112 780 4,639 65,879 794 5,362 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 

! Includes sandstone, slate, granite, and miscellaneous stone. | 

"Includes stone, used in dressed construction, slate for electrical fixtures, curbing stone (1976), unspecified uses, and 
uses indicated by symbol W. 

ata may not add to totals shown because of independent rounding. 


512 


Sulfur.—Three petroleum refineries op- 
erated by three companies in Delaware and 
Philadelphia Counties plus one steel com- 
pany in Allegheny County produced 82,000 
tons of sulfur and sold or used 81,000 tons of 
sulfur in 1977. Compared with that of 1976, 
sulfur sold or used decreased nearly 11% in 
output and value. 

Tripoli (Natural Abrasives).—Crude trip- 
oli was mined by Keystone Filler & Manu- 
facturing Co., Northumberland County. 
Compared with that of 1976, the tonnage 
sold or used was nearly 43% greater in 
quantity and 40% greater in value. Tripoli 
was used mainly for abrasive purposes. 

Vermiculite.—Crude vermiculite shipped 
into the State was exfoliated by three com- 
panies: J. P. Austin Associates, Inc., Hyzer 
& Lewellen, and the W. R. Grace & Co., 
located in Allegheny, Bucks, and Lawrence 
Counties, respectively. The total quantity 
sold or used by producers was 45% greater 
and 51% more in value compared with that 
of 1976. Major uses in the building industry 
were for lightweight concrete aggregate, 
loose fill insulation, and other purposes. 


METALS 


Beryllium.—Kawecki-Berylco Industries, 
Inc., Reading, announced an increase in 
price of vacuum-grade ferro and nickel 
columbium master alloys by 13%. The new 
price will be $13.45 per pound and $16.47 
per pound, respectively. The alloys are used 
to make high-strength nickel and cobalt- 
based alloys primarily in jet engines. Beryl- 
lium copper master alloy also increased in 
price to $62 per pound of contained berylli- 
um from $59. The company produced spe- 
cialty metals and chemicals. 

Cadmium.—Pennsylvania ranked first 
among the States in smelter production of 
cadmium. Production of cadmium in the 
State increased 27% in quantity and 22% in 
value compared with that of 1976. Cadmium 
was used for electroplating parts of appli- 
ances, motor vehicles, and machinery, and 
was produced from smelting of zinc ores. 

Copper.—Pennsylvania had a minimal 
production of copper during 1977. Copper 
was obtained as a byproduct from process- 
ing of other mined minerals. 

Iron Ore.—Bethlehem Steel Corp. pro- 
duced iron ore at its Grace underground 
mine located in Berks County. Production 
was reduced 46% compared with that of 
1976 because of permanent closure of the 
underground mining operation on July 30, 
affecting 850 employees. 
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The Grace mine was the last iron ore 
mine operating in the State and with its 
closure, Pennsylvania steel mills must rely 
on imports of iron ore from other States or 
from foreign countries. 

Iron Oxide Pigments.—Production oc- 
curred in five counties by six companies. 
United States Steel Corp. produced iron 
oxide from steel plant dust in Allegheny 
County. Both Pfizer Inc. and Reichard- 
Coulston, Inc., located in Northampton 
County produced natural and synthetic pig- 
ments. Other counties in which production 
occurred included Carbon, Chester, and 
Montgomery Counties. Production totaled 
48,518 short tons valued at $21.2 million 
compared with 46,584 short tons valued at 
$17.4 million in 1976. Iron oxide pigments 
were used in paints, rubber, plastics, con- 
crete products, paper, magnetic ink, fertiliz- 
ers, and animal food. 

Iron and Steel.—Shipments of Pennsyl- 
vania pig iron in 1977 totaled 17.3 million 
tons valued at $3,104 million, a decrease of 
4% in total shipments and a 2% decrease in 
value compared with that of 1976. Types of 
pig iron produced were basic, bessemer, 
malleable, and direct castings. 

At the beginning of 1977, steel production 
for the year was estimated at 103 million 
tons, an increase of 14% over the 1976 total, 
but in late September, steel companies were 
feeling the effects of steel imports from 
foreign countries. 

United States Steel filed a petition with 
the U.S. Treasury Department asking for 
protection guaranteed by the Anti-Dumping 
Act of 1921. The petition indicated 20 mil- 
lion tons of foreign steel entering the Unit- 
ed States representing 20% of domestic 
steel consumption. Also filing anti-dumping 
complaints with the U.S. Treasury Depart- 
ment were Armco Steel Corp., Bethlehem 
Steel Corp., American Spring Wire Corp., 
CF&I Steel Corp., and Florida Wire and 
Cable Co. 

In late November, the Pennsylvania Gov- 
ernor met with Washington officials to ease 
the burden of foreign steel imports, and in 
early December, a new plan was adopted 
which would help the steel industry. The 
plan would have a reference price system 
setting steel imports within 5% of the full 
cost of production of the most efficient steel 
producer in the world plus transportation 
costs. Selling steel in excess of the reference 
price would result in ap- 
propriate Federal remedies. This plan was 
expected to reduce imports to 14% of the 
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U.S. market resulting in employment in- 
creases by nearly 25,000. 

To help the steel industry, Conrail plan- 
ned to purchase domestic steel rails in 
preference to foreign rails. Bethlehem Steel 
Corp., a Conrail supplier, indicated this 
decision would help the company's Steelton 
plant located in Dauphin County. 

United States Steel continued to investi- 
gate the 4,000-acre Conneaut Lake site for a 
new steel mill. The property is located on 
the border between Pennsylvania and Ohio 
and is expected to produce between 3 mil- 
lion to 4 million tons of steel by 1982. An 
environmental impact study is currently 
being conducted at the site by Arthur D. 
Little Inc., a Massachusetts-based consult- 
ing firm. 

United States Steel also announced in- 
stallation of environmental equipment at 
several of its plants near Pittsburgh. A $125 
million project was started on boilers at the 
Homestead, Irvin, Duquesne, Edgar Thom- 
son, and Clairton plants. Fourteen projects 
for water quality were also underway and a 
$22 million desulfurization plant at the 
Clairton works was started. At the Edgar 
Thomson and Duquesne plants, dust collec- 
tion systems were installed. Also included 
in the 1977 expenditures for area plants 
were rehabilitation of a coke oven battery 
at Clairton costing $13 million, improve- 
ments to a blast furnace at Edgar Thomson 
costing $26 million, and installation of a 
new cooler for the hot strip mill at the Irvin 
Works costing $5 million. 

United States Steel, Republic Steel Corp., 
and Federal and State agencies also agreed 
on a plan to reduce water pollution along 
the Mahoning River which flows into the 
Beaver River in western Pennsylvania. 

Bethlehem Steel Corp., located in Johns- 
town, announced reductions in employment 
totaling 3,900 workers due to heavy damage 
of the plant caused by the July 20 flood. To 
eliminate further reduction in the work 
force, the company requested permission 
from State and Federal environmental 
agencies to delay expenditures for addition- 
al environmental controls; however, 
Bethlehem planned to spend $7 million for 
air and water pollution control equipment 
over the next 2 years. 

In late June, Bethlehem announced a 
new type of coal-carrying rail cars called 
the coal porter to be built at the Johnstown 
plant with a capacity of 100 tons each. The 
design of the coal porter gives the car an 
extremely low center of gravity, additional 
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capacity, and a more stable ride. 

Jones & Laughlin Steel Corp.'s (J&L) $140 
million capital improvement program at 
the Aliquippa steel facility covers addition- 
al air pollution controls on two existing 
batteries of coke ovens and the subsequent 
replacement of those batteries, air pollution 
controls on the sinter plant, removal of 
sulfur from coke oven gas, and a new boiler 
in the central powerplant. These programs 
are estimated to reduce particulate emis- 
sions from the Aliquippa plant by 78% and 
sulfur emissions by 87% by 1981. 

At yearend, J&L and Youngstown Steel 
were planning to merge. Youngstown is 
owned by Lykes Corp. of New Orleans and 
J&L by LTV Corp. of Dallas, Tex. The 
combination of J&L and Youngstown, 
which are respectively the Nation's seventh 
and eighth largest steelmakers, would cre- 
ate a producer the size of National Steel 
Corp., the Country’s third largest, behind 
United States Steel and Bethlehem. 

Alan Wood Steel Co., located in Consho- 
hocken near Philadelphia, filed a petition 
for arrangements under Chapter 11 of the 
Federal Bankruptcy Act on June 11, 1977, 
and officially closed the steel plant on 
September 15. The firm’s main product was 
construction-oriented steel plates which 
was affected mainly by foreign imports. 
Lukens Steel Co., located in Coatesville, also 
reported effects of foreign steel imports 
resulting in reduction of work force. 

Wheeling Pittsburgh Steel Corp., locat- 
ed at Monessen, Westmoreland County, 
planned to construct a rail mill if a $70 
million financial arrangement is completed. 
Under the $70 million agreement, the State 
would guarantee $10 million; Federal Eco- 
nomic Development Administration, $40 
million; and Farmers Home Administra- 
tion, $20 million. 

Babcock and Wilcox Co., one of the Na- 
tion’s largest producers of coal-fired and 
nuclear powerplants, is completing a $60 
million plant in Ambridge, producing spe- 
cialty steel tubes for utility, oil, and other 
markets. 

Allegheny Ludlum Steel Corp. plant lo- 
cated at Brackenridge began operating a 
new $18 million argon oxygen decarburi- 
zation vessel designed to increase stainless 
steel capacity by more than 35%. The 100- 
ton-capacity vessel is the first step in a $31 
million expansion project that also calls for 
completion of a continuous casting process 
by early 1981. 
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Ellwood Steel Casting Corp., located in 
Ellwood City, opened a new facility using 
latest technology in foundry operations. 
Previously installed were three high- 
frequency 2,000-pound induction furnaces 
and chemical analyses system of furnace 
charges. 

Howmet Aluminum Corp., owned by 
Pechiney Ugine Kuhlmann Corp., one of 
Europe's largest aluminum and chemical 
producers, plans to spend $20 million to 
build a casting facility and a new reversing 
mill in Lancaster. 

Gulf Oil Corp. acquired Kewanec Indus- 
tries Inc. of Bryn Mawr, a producer of oil 
and gas, chemicals, and coal interests. Gulf, 
located in Pittsburgh, is the Nation's sev- 
enth largest industrial company producing 
petroleum and various minerals. 

Slag-Iron and Steel.—Production of iron 
slag totaled 5,314,074 tons valued at $17.3 
million and production of steel slag totaled 
1,048,311 tons valued at $2.27 millicn. Total 
slag produced equaled 6.4 million tons va- 
lued at $19.6 million in 1977. 
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Iron slag consisted of air-cooled, expand- 
ed, and granulated slag. Major use of air- 
cooled slag was for asphaltic concrete aggre- 
gate, roadbase and shoulders, and for con- 
crete aggregate. Expanded slag was used for 
concrete products, and granulated slag for 
roadbase and shoulders, fill, and cement 


manufacture. Steel slag uses were mainly 


for roadbase and shoulders, fill, and asphal- 
tic concrete aggregate. 

Compared with other States, Pennsylva- 
nia produced approximately 20% of the 
national total. 

Zinc.—Pennsylvania ranked seventh 
among the States in the production of zinc, 
producing 22,825 tons valued at $15.7 mil- 
lion with a unit price of $688 per ton. 
Compared with that of 1977, production 
increased 2%, but value decreased nearly 
5%. Zinc was used mainly for galvanizing, 
brass and bronze products, castings, and 
rolled zinc. Significant quantities of zinc 
i consumed as pigments or other chemi- 
cals. 


State Liaison Officer. Bureau of Mines. Harrisburg. Pa. 
?Mickelson. D. P. Peat. Ch. in Mineral Facts and 


Problems. U.S. Bu Mines Bull. 667, 1975, p. 771. 
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Table 12.—Principal producers 


Commodity and company Address Type of activity County 
Abrasives: Satellite Alloy Corp- - - - - 98 McKnight Rd. Plant- óan Allegheny. 
Pittsburgh, PA 15237 
Cement: 
Amcord, Inc.) |... 610 Newport Center Dr. . Northampton. 
Newport Beach, CA 92660 , 
Coplay Cement Manufacturing Co.! Nazareth, PA 18064... 2u2sd0 52m Lehigh and 
Northampton. 
Keystone Portland Cement Co.“ ^ Box 1785 in clou ceu Northampton. 
Allentown, PA 18105 
Louisville Cement Co 501 South 2nd St. scale o Loos Lawrence. 
Louisville, KY 40202 
Medusa Corp. T7)! Box 5668 e Lawrence and 
Cleveland, OH 44101 ork. 
Penn-Dixie Industries, Inc. *? ___ 60 East 42nd St. iO dieto si Butler and 
New York, NY 10017 Northampton. 
United States Steel Corp. * ____ 600 Grant St. D Allegheny and 
Pittsburgh, PA 15230 Northampton. 
r Industries, Ine Box 6504 Pit 2 Clearfield and 
Houston, TX 77005 Somerset. 
Glen-Gery Cor 227 North 5th St. FFC es Adams, Berks, 
Reading, PA 19601 Northumberland, 
Union, York. 
Hanley 0o0o00 28 Kennedy St. Pins Jefferson and 
Bradford, PA 16701 cKean. 
Resco Produetss Box 108 CCC Clearfield and 
Morristown, PA 19404 Huntingdon. 
Coal, anthraci 
5 | Stripping Cord 1 Venice St. Strip mine Carbon and 
Nesquehoning, PA 18240 Schuylkill. 
Jeddo-Highland Coal Co 800 Exeter Ave. Strip mine and Luzerne. 
88 Pittston, PA 18643 culm bank. 
Leon East Kocher Coal Co _ _ — x 127 Underground Schuylkill. 
Valle View, PA 17983 mine. 
Reading Anthracite Co 200 hantongo St. Culm bank and Northumberland and 
Pottsville, PA 17901 strip mine. Schuylkill. 
Coal, bituminous: 
Barnes & Tucker Co _______ ~~ 357 Lancaster Ave. Underground Cambria. 
Haverford, PA 19041 mine. 
Bethlehem Mines Corp.‘ 5_ _ _ _ _ _ 701 East 3rd St. e Cambria and 
Bethlehem, PA 18016 Washington. 
C K Coal Co Box 69 C Greene. 
Clarion, PA 16214 
Pittsburg & Midway Coal Co Tenmain Center ö Washington. 
Kansas City, MO 64105 
Graphite, synthetic: 
ir Reduction Co., ne Theresia St. Plant: Elk. 
St. Marys, PA 15857 
Charles Pfizer & Co. Inc. _ _ __ 235 East 42nd St. ee Northampton. 
New York, NY 10017 
Stackpole Carbon Co St. Marys, PA 15857. Sep AO Ase Elk. 
Gypsum, calcined: United States Gyp- 101 South Wacker Dr. F Philadelphia. 
sum Co.“ Chicago, IL 60606 
Iron oxide pigments: 
The Prince Manufacturing Co Bowmanstown, PA 18030 F Carbon. 
Reichard-Coulston, Ine 15 East 26th St. ccc AO) Sa c Northampton. 
New York, NY 10010 
Lime: 
The J. E. Baker Co.]! Box 1189 ----do____-- York. 
York, PA 17405 
Mercer Lime & Stone Co 1640 Oliver Bldg. 3 Butler. 
Pittsburgh, PA 15222 
National Gypsum Co! ?? |.  .. 325 Delaware Ave. . Centre. 
Buffalo, NV 14202 
Peat: 
Gouldsboro- Wayne Peat Co Box 68 Moss Wayne. 
Gouldsboro, PA 18424 
Lake Benton Peat Moss 1418 North Main St. Bog - -------- Lackawanna. 
Scranton, PA 18508 
Perlite, expanded: 
Armstrong Cork co Lancaster, PA 17608 Plant Lancaster. 
Atlantic Perlite Box 345 F Delaware. 
Primrose, PA 19018 
Pennsylvania Perlite Cord Box 2002 3 Lehigh and Vork. 
pii Dr Valley, PA 18001 
Perlite Manufacturing Co Box 478 So Ors Se i Allegheny. 


See footnotes at end of table. 


x 
Carnegie, PA 15106 
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Table 12.—Principal producers —Continued 


Commodity and company 


Sand and gravel: 
Davison Sand and 


Gravel Co 


Dravo Corr 
Erie Sand Steamship Coo 


Shippingport Sand 


Gravel Co 


Warner Co.)! 


Stone: 


G & West H. Corson, Inc.“ 
The General Crushed Stone Co 


Glasgow Quarry, Ine 
Martin Marietta Cord 


New Enterprise Stone & Lime 


Sulfur: 
Atlantic Richfield 


A 


British Petroleum Corp., Ltd _ - 


Gulf Oil Corp 
Sun Oil Co 


Tripoli: Keystone Filler & 


anufacturing 


Vermiculite, exfoliated: 


Hyzer & Lewellen 


*Also lime. 
5Also iron ore. 


* Also expanded perlite. 


7 Also cement. 


Address 


34th Ave. & 4th St. 

New Kensington, PA 15068 
One Oliver Plaza 
Pittsburgh, 30 15222 

Erie, PA 1 


1200 Bluakete h Bldg. 
Lopes ten H 44501 
1721 Arch S 


Philadelphia. PA 19103 
Plymouth Meeting, PA 
19462 


112 Drake Bldg. 
Easton, PA 18042 


Route 2, Box 121 
Glasgow, MO 65254 
11300 Rockville Pike 
Rockville, MD 20852 


New Enterprise, PA 16664 _ 


3144 Passyunk Ave. 
Philadelphia, PA 19145 
Box 42 


8 
Marcus Hook, PA 19061 
Box 7408 
Philadelphia, PA 19101 
1608 Walnut St. 
Philadelphia, PA 19103 
Muncy, PA 17756 


Box 155 

Southampton, PA 18966 
62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


—— — — —— 
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County 


Westmoreland. 
Beaver. 


Lycoming. 
Armstrong. 


Bucks. 


Montgomery. 


Bucks, Chester, 
Delaware, 
Lancaster, 
Luzerne, Perry. 

Montgomery. 

Centre, Chester, 
Fayette, 
Northampton. 

Bedford, Blair, 
Cumberland, 
Franklin, 
Huntingdon, 
Somerset. 


Philadelphia. 
Delaware. 
Philadelphia. 
Delaware. 


Northumberland. 


Bucks. 


Lawrence. 


Digitized by Google 


The Mineral Industry of 
Puerto Rico, the Virgin 


Islands, and Pacific Island 
Possessions 


The Puerto Rico section of this chapter has been prepared under a Memorandum of 
Understanding between the Bureau of Mines and the Geological Survey, U.S. Department 
of the Interior, and the following Commonwealth of Puerto Rico agencies: Department of 
Natural Resources and the Environmental Quality Board. 


By John W. Sweeney! 


PUERTO RICO 


Puerto Rico's mineral production, virtual- 
ly all construction materials, has a direct 


The trend over the past several years has 
been a decrease in output of construction 


relationship to construction and business 
activity on the island. The construction 
industry in Puerto Rico for the past several 
years has experienced a decline, although 
there were slight signs of recovery in 1977. 


materials while the values have increased. 
This increase in value can probably be 
attributed to inflation. Unemployment in 
Puerto Rico continued at a record high level 
of 20% in 1977, with unemployment in the 


Table 1.—Mineral production in Puerto Rico! 


1976 1977 
Mineral Value Value 

Quentity (thousands) Quantity (thousands) 

Cement, portland ... _ thousand short tons 1,545 $66,150 1,367 $67,775 

Cave ee do... W W 27 387 

1ĩõĩÜ%ĩ. A do- 28 2,513 40 3,007 

Ballo Me c ate e aden RUINED aie do— 27 639 27 639 

and and gravel _- -- - -----------------— do... NA NA 12,000 21,000 

ne: 

Bd. c m a ek do— 13,247 45,609 12,043 42,648 

Dimensions do... 157 1,515 144 1,633 

Tota on ne eee eae eae ee ere Ree E XX 2116,426 XX 187,089 

Total 1967 constant dollar XX 59,761 XX P67,667 

Estimate. Preliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX 
Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Total of Hated items only; excludes value of common clay, which has been withheld to avoid disclosing company 
proprietary data. 
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construction industry the highest of all 
other sectors at 48%. 

The Government of Puerto Rico has 
established effective control measures to 
prevent and solve current environmental 
degradation problems to ensure the welfare, 
social amenities, and related needs of the 
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community. Water supply is indispensable 
for the adequate performance of domestic, 
industrial, agricultural, and construction 
activities. With respect to industrial ef- 
fluents, all industries are legally required to 
pretreat their wastewaters to properly dis- 
pose of their wasteload. 


Table 2.—Value of mineral production in Puerto Rico, by district 


(Thousands) 
DO" Minerals produced in 1977 
Senatorial district 1976 1977 in onler of valie 

Aguadilla_____________ W $981 Stone. 
Arecidoo $37 W Do. 
Humacaoo .—---- W W Do. 
Mayaguez _ ------------ 2,957 2,781 Stone, salt. 
Ponce W W Cement, lime, stone, clays. 
San quansn W W Cement, stone, clays. 
Undistributed!__________ 113,433 133,324 

Total? |. 3116,426 187,089 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
y includes some stone and sand and gravel that cannot be assigned to specific districts, and values indicated by symbol 


?Data may not add to totals shown because of independent rounding. 


‘Incomplete totals exclude value of common clay. 


Table 3.—Exclusive prospecting permits in Puerto Rico, 


December 31, 1977 
Permit holder Date Parent company Minerals 
Jorge Luis Blanco Deli fe ee ee eee Gold and silver. 
Ponce Mining C0o May 15, 1961 VVA Copper. 
Cobre Caribe S. AAA Aug. 5, 19688 Kennecott Copper Cor Do. 
Francis O Kell / Apr 19, 19 8 Gold. 


A plan for improving water quality will 
be developed pursuant to Section 208 of 
Federal Water Pollution Control Act 
Amendments of 1972. This plan is specially 
addressed to water pollution control in 
Puerto Rico and to control of pollution 
hazards resulting from mining activities. 
Section 208 of Federal Law provides for the 
establishment of a regional plan of water 
pollution control related to problems of 
highly dense industrial urban zones. 

During the past years, Puerto Rico expe- 
rienced increasing air pollution problems; 
some were generated by emission sources 
located adjacent to residential areas. Major 
contributors to air pollution are: Electric 
generation, petroleum refining, the cemen. 
industry, cane sugar production and pro- 
cessing, and related operations. 

In order to have an overview of air 
pollution problems caused by the emission 
sources operating on the Island, the Envi- 
ronmental Quality Board (EQB) conducted a 
surveillance program comprising 15 moni- 


toring stations to obtain areawide air quali- 
ty data. Recent gathered data were com- 
pared to given emission levels of pollutants 
according to air standards or criteria (total 
suspended particles, sulfur dioxide, and ni- 
trogen oxides). 

In August 1977, the Federal Clean Air 
Act was amended and the States must 
update implementation plans in accordance 
with the Act. EQB has been required to 
develop stringent regulations or strategies 
which will improve the air quality. As 
stated in the Clean Air Act, those new 
measures adopted by the State Implemen- 
tation Plan (SIP) must be submitted to the 
Environmental Protection Agency (EPA) 
prior to January 1979, even though there 
are different factors which deter the imple- 
mentation of the standards in Puerto Rico. 

The development of the Utuado-Lares 
porphyry copper deposits continues to be a 
point of discussion between the Puerto Ri- 
can Government and the Kennecott-AMAX 
partnership. The deposits collectively con- 
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tain 243 million short tons of copper ore, 
averaging 0.72% copper with additional 
recoverable values of gold and silver. Due to 
recent depressed copper prices, a reexami- 
nation of the project in light of increased 
costs is now required. 

The Government and the mining compa- 
nies have a preliminary agreement that 
would give each a one-third interest during 
the first 10 years of operation in order for 
the companies to recover their initial in- 
vestment. After the 10th year of operation, 
the Commonwealth could purchase up to 
51% of the total stock, leaving each of the 
companies with 24.5%. The companies have 
also agreed in principle to process the cop- 
per in Puerto Rico although the extent will 
depend on the new assessment. 

The Commonwealth Government and 
Universal Oil Products Co. (UOP) continued 
an evaluation of the Guanjibo nickel later- 
ites near Mayaguez. UOP continued bench- 
scale tests on the laterites to develop recov- 
ery data. The company would like to obtain 
guarantees for operations prior to doing a 
full feasibility study. Timing for the devel- 
opment of these deposits is becoming criti- 
cal due to increasing urbanization in the 
area. One deposit has already been lost 
because a hospital has been built on it. 

Geological studies off Puerto Rico's north 
coast, east of Manati have indicated geologi- 
cal structures favorable for the accumula- 
tion of oil. The Commonwealth government 
is currently trying to determine the best 
course of action; that is, to have private 
industry explore and develop the potential 
oil on a lease royalty basis or for the 
government to take the risk themselves and 
to reap the greater reward should oil be 
found. A decision is expected in 1978. 

The Commonwealth Oil Refining Compa- 
ny (CORCO), one of Puerto Rico’s largest 
private enterprises and one of the biggest 
U.S. oil companies, found itself in dire 
economic condition and was on the verge of 
bankruptcy at yearend. Operations were 
nearly halted when CORCO was unable to 
pay for its crude oil purchases, and Ashland 
Oil, Inc., kept the operation going with 
emergency supplies while considering a 
takeover. Negotiations for the takeover con- 
tinued through yearend. 

The pirating of sand from the beaches 
continued to be a growing problem in Puer- 
to Rico, resulting in severe erosion of some 
of the island beaches. The Commonwealth 
Department of Natural Resources has tak- 
en positive action by developing a Rangers 
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Corps to monitor the beaches in an effort to 
eliminate the problem. Because of the lim- 
ited amounts of natural fine aggregate for 
concrete construction, several studies over 
the years have been conducted to determine 
the feasibility of manufacturing sand sub- 
stitutes in Puerto Rico, all with positive 
results. 

The Coastal Zone Management Act (Sec- 
tion 307) calls for interagency coordination 
and cooperation between the U. S. Depart- 
ment of Commerce and other interested 
Federal agencies. Title 15, Code of Federal 
Regulations 923115, specifies that partici- 
pating States consult with the Federal Bu- 
reau of Mines, as a cognizant Federal agen- 
cy, concerning national interest questions 
on mineral resources. The Federal Bureau 
of Mines has reviewed Puerto Rico's Coastal 
Zone Management Program First Review 
Draft and submitted review comments sug- 
gesting that in developing a comprehensive 
program the following items, with respect 
to mineral resources, should be addressed: 

1. What are the mineral re- 
sources/reserves in the program area? 

2. Identify minerals processing plants in 
the program area. 

3. What are the future mineral require- 
ments needs of the program area? 

4. What are the future mineral resource 
development potential and its impact in the 
program area? 

5. Identify permissible mineral re- 
sources/mineral processing use in the pro- 
gram area. 

Government Programs.—The Geologic 
Division of the U.S. Geological Survey and 
the Department of Natural Resources of 
Puerto Rico jointly conduct a program in 
marine geology designed to (1) produce ma- 
rine geologic maps of the insular shelf 
surrounding Puerto Rico, (2) conduct geolog- 
ic research on processes operating on the 
insular shelf, (3) conduct mineral resources 
appraisals, notably for sand and gravel, on 
the insular shelf, and (4) train Puerto Rican 
technicians and scientists in the techniques 
of marine scientific investigations. 

The project has its headquarters at the 
Department of Natural Resources building 
at San Juan and currently has a staff of two 
geologists, two cartographic technicians, a 
secretary, and a draftsman; some of these 
positions are part-time. For its work at sea, 
the program staff uses the research vessel 
Jean A., a well-equipped 65-foot, twin-screw 
workboat. 

Current emphasis is on producing geolog- 
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ic maps of the center-south and nearly all of 
the north coastal shelf; on studying the 
processes active at the Escollo de Arenas, a 
prominent sand shoal in the Roosevelt 
Roads area, Vieques; and on evaluating 
offshore sand resources of the Cabo Rojo 
area. 

The Caribbean District of the Water Re- 
sources Division of the U.S. Geological Sur- 
vey published two Water-Resources Investi- 
gations Reports, four open-file reports, and 
one Water-Supply Paper during 1977. 


REVIEW BY MINERAL COMMODITIES 


Cement.—The Puerto Rico Department of 
Consumer Affairs granted a price increase 
for bagged cement sold at retail. The new 
price is $2.93 per bag at the producer level, 
an increase of 24 cents per bag. The price 
for bulk cement remains at $2.62 per bag. 
The increase was attributed to higher costs 
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of fuel and electricity.5 

According to Puerto Rican Cement Co., 
Inc.’s 1977 Annual Report, the company 
sold 19,874,000 bags of cement in Puerto 
Rico during the year, accounting for 68.3% 
of the island's consumption. In 1976, it sold 
20,235,000 bags, or 67% of the island's 
consumption. Export sales amounted to 
1,128,000 bags, mostly to the smaller Carib- 
bean islands. Shipments to Venezuela and 
the Dominican Republic were discontinued 
after the sale of the company's cement- 
carrying vessel. The company produced 
20,996,000 bags of gray cement in 1977 
compared with 22,598,000 bags in 1976. 
Three of the six kilns operated at the Ponce 
plant, which has an annual capacity to 
produce 24 million bags. Should demand for 
cement increase, the capacity at the Ponce 
plant could be increased to 30 million bags 
annually. 


Table 4.—Puerto Rico: Portland cement 


statistics 
(Short tons) 
1976 1977 
Number of active plants 3 2 
Productio-o/tn 1,545,318 1,412,594 
Shipments from mills: 

antty ß ee 1,557,982 1,367,489 
JJ E E $66,150,305 $67,774,603 
Stocks at mills, Dec. 31 31,108 32,577 


Table 5.—Puerto Rico: Crushed stone sold or used by producers,’ by use 
(Thousand short tons and thousand dollars) 


Roadstone __________________ ee 


Terrazzo and exposed aggregate 
Lime manufacture ______________-_~-_------ 


1976 1977 
Quantity Value Quantity Value 

8,136 35,340 7,721 33,680 
3,066 4,737 W W 
1,396 3,781 1,043 2,717 

277 801 202 
254 563 180 408 
30 152 57 281 
29 48 W W 
W 20 W W 
60 163 2,839 4,962 
13,247 45,609 12,048 42,048 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


1Includes limestone, traprock, granite, and marble. 


2Includes stone used for macadam aggregate, asphalt filler, surface treatment aggregate, riprap and jetty stone (1976), 


other fillers or extenders (1976), and uses indicated by symbol 


Data may not add to totals shown because of independent rounding. 


Clays.—Puerto Rican Cement Co. and 
San Juan Cement Co. Inc., produced com- 
mon clay for use in cement manufacture. 
Output and value decreased 18% and 6%, 
respectively, from those of 1976. 


Graphite.—Union Carbide produced syn- 
thetic graphite at its Puerto Rican plant for 
the manufacture of electrodes. 

Lime.—Puerto Rican Cement Co., Inc., 
produced lime at Ponce for mason's lime, 


THE MINERAL INDUSTRY OF PUERTO RICO 


sugar refining, and other uses. Output was 
39,979 tons, an increase of 41% over that of 
1976. The lime was consumed in Puerto 
Rico and the Virgin Islands. 

Salt.—Sal-de Borinquen, Ponce Salt In- 
dustries, and Guanica produced salt from 
seawater by solar evaporation near Maya- 
guez. Production of salt was estimated at 
27,000 tons valued at $639,000 in 1977. 

Sand and Gravel.—Sand and gravel was 
produced in Puerto Rico for construction 
purposes by both commercial operators and 
government-and-contractor operators. Sand 
was also exported to the Virgin Islands for 
use in construction. The Puerto Rican gov- 
ernment, through its Department of Natu- 
ral Resources, collects a royalty for sand 
and gravel produced from public lands. The 
royalty payment through December 1977 
was 15 cents per cubic meter; after Decem- 
ber 1977, new regulations set the royalty 
at 45 cents per cubic meter. According to 
the Department of Natural Resources, 
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1,001,067 cubic meters of sand and gravel 
valued at $4.8 million was produced in 1977. 

Stone.—Crushed limestone, marble, and 
traprock were produced in Puerto Rico in 
1977. The crushed stone was produced by 26 
companies at 126 quarries for roadstone 
(64%), concrete aggregate (9%), bituminous 
aggregate (2%), and the remainder of uses 
(25%). Output decreased 9% to 12 million 
tons valued at $42.6 million. Leading pro- 
ducers were Puerto Rican Cement Co., Inc., 
and San Juan Cement Co., Inc. Dimension 
stone was produced for rough construction 
stone and rough blocks. Leading producers 
were Medina Victorio Barrios and Cantera 
Ferrer, Inc. Output was 143,700 tons valued 
at $1.6 million. 

Sulfur.—Elemental sulfur was recovered 
as a byproduct by Puerto Rico Sun Oil Co. 
and the Commonwealth Oil Refining Co., 
Inc., at its petroleum refineries. The value 
of byproduct sulfur is not included in table 
1. 


VIRGIN ISLANDS 


The U.S. Virgin Islands, located in the 
Caribbean, are about 40 miles east of Puerto 
Rico. They consist of about 50 islands and 
cays that are part of the Antilles and form 
the border between the Caribbean Sea and 
the Atlantic Ocean. The three main islands, 
St. Croix, St. Thomas, and St. John, contain 
an estimated 100,000 inhabitants and domi- 
nate the commercial activity of the group. 

The Hess Oil Virgin Islands Corp. con- 
tinued operating its refinery and recovered 
elemental sulfur in the process. 

The Virgin Islands Conservation and Cul- 
tural Affairs Department announced its 
policy not to issue submerged-lands permits 
solely for the purpose of dredging or mining 
coral or sand aggregate from the territory’s 
coastal waters due to the potential adverse 
environmental impact on the shoreline. 

Several studies were underway during 
the year to assess the potential for offshore 
sand extraction without an adverse environ- 


mental impact. In St. Croix, the Conserva- 
tion and Cultural Affairs Department and 
the West Indies Laboratory of Fairleigh 
Dickinson University are cooperating in a 
program; and in St. Thomas, the depart- 
ment and the U.S. Geological Survey have a 
joint study. The investigations are divided 
into three parts and have as its goals to 
locate and define the composition of fine 
aggregate deposits on the insular shelf and 
determine the rate at which such deposition 
is taking place.* 

Mineral production consists of basalt 
(traprock), which is crushed for use in 
concrete aggregate and roadstone. Caribbe- 
an Materials Supply Company and St. Croix 
Stone and Sand Company accounted for the 
total production. Traprock output declined 
6% but the value increased 1% over that of 
1976, reflecting a general stabilization in 
construction activity in the islands. 


PACIFIC ISLAND POSSESSIONS’ 


American Samoa.—Production of 
crushed limestone for use in road building 
and concrete by the Department of Public 
Works dropped sharply from that of 1976. 
Output was only 5,925 tons, valued at 
$31,107 compared with $155,832 in 1976. 
The department also produced 1,313 tons of 
pumiceous material (volcanic cinder) valued 


at $10,000 for road building, also down from 
1976 output of 46,725 tons valued at $29,662. 
Both of these quarry operations were near 
Pago Pago on Tutuila Island, the largest in 
the island group. 

Guam.—Crushed limestone for use in 
roads, agricultural lime, and concrete was 
quarried by four operators (Hawaiian Rock 
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Products Co., Perez Brothers Inc., Pacific 
Rock Corp., and the government’s Depart- 
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stantially higher than that of 1976 when 
456,584 tons were produced valued at 


ment of Public Works). The 1977 output of $1,437,849. 


_ 576,768 tons valued at $1,896,705 was sub- 


: TRUST TERRITORY OF THE PACIFIC ISLANDS* 


Palau Islands.—The proposed major port 
complex for the storage, refining, and trans- 
shipping of crude petroleum and refinery 
products to Japan remained controversial 
and was the subject of continuing study. In 
late 1976, the U.S. Department of the Interi- 
or, which administered these and other 
islands of the Pacific Islands Trust Territo- 
ry, granted approval for a $3 million feasi- 
bility study, and the Palau Legislature 
asked the Department to fund an environ- 
mental impact study. 


18tate Liaison Officer (Florida and Puerto Rico), Bureau 
of Mines, Tallahassee, FL. 

2Adolphson, D. G., M. A. Seijo, and T. M. Robison. Water 
Resources of the Maunabo Valley, Puerto Rico. U.S. Geol. 
Survey Water Res. Inv. Rept. 76-115, 1977, 38 pp. 


Anderson, H. R. Ground Water in the g AET 
Puerto Rico. U.S. Geol. Survey Water Res. Inv 
1977, 45 pp. 

, E. D. Activities ted the 19 Resources Division 


of the U.S. Geologi Area in 
1976. U.S. Geol. Survey Ope — A Rept. 77-674, 1977, 26 pp. 
Diaz, J. R. Ground aar Levels on the South Coast of 


Puerto Rico, February 1974 to February 1975. U.S. Geol. 
n-File Rept. 76-625, 1977, 19 pp., 3 pls. 
cias of ans ia Lm n AE tsa 
0 e co, Fe 
Open-File Re . 11-696, SISTI 1T pp 
EDS nes- ues, F P. Vazquez, and R. Pena. Chemi- 


yes at Pue , 1975-76. U.S. 
Geol. Survey Open-File = 17.297 1977, 176 pp. 
‘Jordan, D. G., and D. W. Fisher. Relation of Bulk 
Precipitation. and Eve and Evapotranspiration to Water 1 
ater St. Thomas, yupin lan 
Geol. Survey Water Du Water-Supply Paper 1663-I, 1977, 30 pp. 
5 Me 80, No. 6, June 1977, p. 26. 
*Holmes, C. W irgin Islands Resources Phase I 
Prepared b US. bx eol Survey, December 1977, 15 pp. 


ysis. 
Prepared by Walter C. Woodmansee, Supervisory Phys- 
ical Scientist, International Data and Analysis hu. id 


The Mineral Industry of 
Rhode Island 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior and the Rhode Island Department of 
Natural Resources for collecting information on all minerals except fuels. 


By William R. Barton’ and Carleton A. Maine? 


The value of Rhode Island mineral prod- 
ucts decreased 2% in 1977 according to data 
reported to the Federal Bureau of Mines. 
The decrease in value from $6.4 million in 
1976 to $6.3 million in 1977 was a reflection 
of construction business indicators. Because 
sand and gravel and stone represent more 
than 99% of Rhode Island mineral produc- 
tion, mineral production data follows con- 
struction activity. 

Rhode Island ranks 49th among the 
States in total value of mineral products. 
Production is limited to sand and gravel, 
stone, and recovery of gem and mineral 
specimens (gem stones) by dealers and col- 
lectors. Although ground limestone is pro- 
duced, none of it is presently calcined into 
lime. Deposits of anthracite, clay, mag- 
netite-ilmenite (iron and titanium ore), 
peat, and quartz (silica) are known to exist 
but are not worked at the present time. 
Some other minerals, most notably copper 


ore, were recovered sporadically in the past, 
but are not believed to have any present or 
future commercial value. 

There are only about 5,000 pounds of new 
mineral materials produced per capita each 
year in Rhode Island. About 40,000 pounds 
of new mineral materials are required an- 
nually on a per capita basis to sustain the 
living standard of the average U.S. citizen. 
Rhode Island imports most of its mineral- 
derived needs, including all metals and 
mineral fuels. Despite the competitive dis- 
advantages inherent in a lack of available 
indigenous mineral raw materials, the 
Rhode Island manufacturing industry has a 
substantial appetite for mineral industry 
products ranging from iron and steel to 
aluminum and abrasives. Among such in- 
dustrial activities in the State are: Glass 
manufacture, metal plating and polishing, 
concrete products, jewelry, fiberglass, wire 
manufacturing, re-refining of precious and 


Table 1.—Value of mineral production in Rhode Island, by county! 


(Thousands) 
County 1976 1977 Minerals produced in 1977 in order of value 
KON n oe eee eee ae $1,193 $1,576 Sand and gravel. 
Newport ß oe ee oe W W Stone, sand d and gravel. 
8 m mes cM ⁵ ᷣ ᷣ¶ . 8 i 97 i By gaan a graves , Stone, gem stones. 
„ M pp E : ; and grave 

Undistributed _________.______ ~~~ 3,334 2,919 

);;ö˙Üẽꝛ ⁵³⅛»V ð eee 6,399 6,299 

Total 1967 constant dollars ____________ 3,285 3, 109 


PPreli W Withheld to avoid disclosing company proprietary data; included in "Undistributed." 
1Bristol County is not shown because no production was reported. 
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specialty metal and alloy scraps, chemicals, 
plastic and rubber, metal working and fab- 
rication, machine tools and dies, electronic 
equipment, hardware, and tools. In addi- 
tion, most construction activity is heavily 
dependent upon the use of mineral prod- 
ucts. 

A measure of the total significance of 
minerals and mineral products to the Rhode 
Island economy may be derived by studying 
the gross State product (GSP) figures issued 
annually by the Federal Reserve Bank of 
Boston. While mining represents only 0.1% 
of the GSP, construction is 4% and manu- 
facturing is an additional 30%. The latter 
sector of the economy includes within its 
total: 18% stone, clay, glass, and primary 
and fabricated metal manufacture; 19% 
machinery, electrical and electronic items, 
motor vehicles, ordnance, and transport; 
and 10% chemicals, rubber, and plastics. 
All of these categories are largely depen- 
dent upon mineral-derived products. Even 
plastic, rubber, or organic chemical prod- 
ucts may be more than 50% mineral filler 
or extender by weight in some cases. 

Only about 320 of Rhode Island's 280,000 
industrial workers are engaged in mining; 
however, 11,000 other persons work in 
mineral-dependent construction. Of those 
employed in manufacturing, the stone, clay, 
glass, primary metals, and fabricated metal 
products industries provide employment for 
21,000. Other manufacturers that rely upon 
mineral-derived materials employ an addi- 
tional 25,000 persons. 

Minerals, and mineral-derived products, 
also provide employment in the transporta- 
tion sector of the Rhode Island economy. 
Such items of commerce are not only impor- 
tant to the rail and truck transport indus- 
tries, they are also contributing to the 
resurgence of traffic in the Port of Provi- 
dence. For example, tonnage of steel un- 
loaded doubled during the past fiscal year 
ending July 31, 1977. In the first half of the 
current fiscal year imports continued to 
post gains climbing 35% above those during 
the same period 1 year earlier. Of the 
freight traffic passing through the Port of 
Providence in 1977, 88% was mineral fuels 
and related products. Nonmetallic minerals 
and mineral products, metals and primary 
metal products, and metal scrap represen- 
ted an additional 10% of the total port cargo 
tonnage. Thus, 98% of Providence water- 
borne commerce was directly related to the 
mineral, mineral product, and mineral fuel 
industries. 

A statistical Memorandum of Under- 
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standing was promulgated between the 
Rhode Island Department of Natural Re- 
sources and the Federal Bureau of Mines 
for the first time. The two agencies will 
cooperate in the collection of mineral statis- 
tics and preparation of reports designed to 
disseminate mineral data analyses. 

The Bureau of Mines was funding re- 
search into the extent and quality of 
Narragansett Basin anthracite reserves 
through Weston Observatory-Boston Col- 
lege and Charles River Associates. For fiscal 
year 1978, contracts of $240,000 and $48,000 | 
were awarded to the two groups, respective- 
ly. Stress in the two studies was placed upon 
the legal, environmental, economic, and 
societal aspects that would be involved in 
any future anthracite development. The 
Bureau of Mines published a summary of 
in-house work to date concerning analytical 
and coal cleaning studies on the anthracite 
as Information Circular 8760, “Anthracite 
in the Narragansett Basin of Rhode Island 
and Massachusetts." 

Etching and plating wastes from metal- 
working establishments were a difficult en- 
vironmental and recycling problem in 
Rhode Island and other industrial States. 
Several Bureau of Mines research centers 
were working on improved methods for 
handling and reclaiming those and other 
industrial waste products. Bureau interest 
centered on wastes from facilities process- 
ing minerals or mineral-derived materials. 
State officials were invited to nominate 
most urgent waste problems as possible 
subjects for Bureau research efforts. 

Rhode Island completed a plan for man- 
agement of coastal lands and waters and 
submitted it for approval by the U.S. De- 
partment of Commerce. The plan affirmed a 
continuing moratorium upon mining in 
Rhode Island coastal waters and Coastal 
Resource Management Council (CRMC) au- 
thority to require CRMC approval for min- 
ing anywhere in Rhode Island. The appro- 
val of mining plans and regulation by 
CRMC were to be in addition to the required 
approvals by local zoning, planning, and 
conservation authorities. 

Recycling of solid wastes was becoming 
an important program in Rhode Island as a 
result of a scarcity of land suitable for 
landfill use. A solid waste management and 
resource recovery authority was formed and 
Narragansett Electric Co. has conducted 
experiments at a Providence powerplant to 
mr powdered trash w he oil it normally 

urns. 
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Table 2.—Indicators of Rhode Island business activity 


1976 i? eee 
Em ref and labor force, annual average: 
otal civilian labor foreekeIks „„ thousands 434.0 440.0 +1.4 
Unemployment _—_-----------------------------—— do- 35.0 $8.0 +8.6 
Employment (nonagricultural): 
Tou x ee eto ³ð«V0 ðV³AA K ages cee do... (3) (1) = 
Man DD rey ha et 88 do- 122.9 127.6 +38 
Contract reales Nhi a sg ee E i EN E dus 42.5 
E iret begs s ublic utilities 9 : : "Pn 
JJ ĩVi(%! ³ꝛ¹ do- 74.3 76.6 +3.1 
Rnancs, n insurance, real estate „ do- 18.2 19.2 +5.5 
Sarvi 35 ee eee ee gee! RA 69.1 71.6 --9.6 
Government nono ee A 8 do- 57.0 58.2 +2.1 
Total nonagricultural employment |... ------------ do— 366.7 878.7 -8.8 
%öôĩ50—9 ð : A 8 millions $5,789 ,992 +9.4 
Per Cape... ota see ce ola cL eee eo ee eee $6,1 775 +9.5 
Construction acti 
Number of privale and public residential units authorized 4,512 5,301 +15.9 
Value of nonresidenti To he ee AS millions : 116 +11.3 
Ships uta of portland 5 to and within th ao = ii Mul 
n and masonry cement to and wi e 
dx d thousand short tons 147 144 -2.0 
Mineral production value: 
Total crude mineral value |... „„ milliona.. - $6.4 $6.8 -1.6 
Value per capita, resident population _______._._____-._-------- $7 $7 sg 
Value per square millllwuqddggſq b $5,272 $5,189 -1.6 


PPreliminary. 
Included with “Contract construction." 
?Includes mining. 


ü 5 fr rn ri har a of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
Bureau 


Table 3.—Worktime and injury experience in the Rhode Island mineral industry in 1977' . 


Nonfatal : 
"UEM XE Mx 
ployee a 8 5 ury 
Employees hours injuries quency _abling gy doe injuries "he 
te unes quency 5 
rate 
Sand and gravel e 
Surface. _ 195 281,499 zs a 2 7.10 1 3.55 
NORMEN 54 67,753 tas "-— n. a uo — 
Total 249 349,252 is nu 2 5.73 1 2.86 
Stone: 
Surface 40 35,411 aa ax Ja T zm m 
Mill- -au 18 33,475 cz E M E 1 29.87 
Office --- 12 17,507 "e EA ee es t ed 
Total 70 86,8938 OE MS uad mam 1 11.58 
State total: 
Surface. . 235 816,910 An ud 2 6.31 1 3.16: 
Mill 18 33, 475 A 3 one e 1 28.87 
Office- 66 85,260 E oe 2 E zi an 
Grand total 319 435,645 a ae 2 4.59 2 4.59 


Data supplied by Mine Safety and Health Administration, U.S. Department of Labor. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments of portland and ma- 
sonry cement into Rhode Island from do- 
mestic producers was 139,000 tons and 5,000 
tons respectively. These figures compared 
with 141,525 tons and 5,897 tons a year 
earlier. There are no cement producing 
plants in Rhode Island. 

Gem Stones.—The value of gem stones 
and mineral specimens collected was esti- 
mated at a few thousand dollars in 1977. 

Lime.—There was no lime production in 
Rhode Island in 1977, although ground 
limestone was produced at one locality. 

Sand and Gravel.—There were 27 active 


sand and gravel operations in Rhode Island 
in 1977. The product was used principally in 
concrete, concrete products, asphalt paving, 
roadbase, and fill. Leading producers were: 
A. Cardi Construction Co., Inc; Rhode Island 
Sand and Gravel Co.; River Sand and Grav- 
el Co.; South County Sand and Gravel Co.; 
and Tasca Sand and Gravel Co. 

The urbanized character of Rhode Island 
has intensified pressure upon sand and 
gravel producers to locate deposits that are 
both economically viable to mine and cul- 
turally acceptable. The result was a contin- 
ued upward trend in prices for mineral 
products used in construction. 


Table 4.—Rhode Island: Construction sand and gravel sold or used by producers, by use 


1976 1977 
Use tity value Value Val Val 

(thousand per (thousand ue ue per 

short totis) (thousands) ton short tons) (thousands) ton 

Construction: 

PETERE ³ĩðVA ³ 8 1,502 $2,259 $1.50 1,200 $2,282 $1.86 
Gravel JJC 8 1,413 2,548 1.80 1, 673 2, 828 1.69 
rr ĩð es ee 2,914 4, 805 1.65 2,872 5,059 1.76 


1Data may not add to totals shown because of independent rounding. 


Table 5.—Rhode Island: Construction sand and gravel sold or used, by major use 


category 
1976 1977 
Use tity, Val Val Quantity val Val 
(thousand ue ue Per (thousand ue Je pet 
short tons) (thousands) ton short tons) (thousands) ton 
Concrete aggregate (residential, 
nonresidential, . bridges, 
dams, waterworks, airports, etc.) 427 $842 $1.97 615 $1,294 $2.10 
Concrete products (cement blocks, 
bricks, pipe, etc.))ʒ) 681 1,112 1.63 363 726 2.00 
Asphaltic concrete aggregates and 
other bituminous mixtures 506 1,111 2.20 588 1,240 2.11 
and coverings - — — _ _ ___ 671 859 1.28 630 1,074 1.71 
RULE yen oad oe Anes RIN HEN. 517 631 1.22 676 726 1.07 
Other uss 116 252 2.17 T PS S 
/ AAA 2,914 4,805 1.65 2,872 5,059 1.76 


1Data may not add to totals shown because of independent rounding. 
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Stone.—Four companies produced stone 
in 1977. The Conklin Limestone Co., Inc., 
quarried and crushed marble at Ashton. 
The limestone was sold for rubble, agricul- 
tural limestone, terrazzo, roofing, filler, and 
flux purposes. M. A. Gammino Construction 
Co. produced granite at Cranston for use as 
bituminous and concrete aggregate, road- 
base stone, riprap, railroad ballast, and 
filter stone. Peckham Brothers Co., Inc., 
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e 
crushed quartzitic graywacke near Middle- 
town for macadam aggregate and roadbase 
use. Gerald T. Kidd, Inc., produced granite 
riprap. 

A fire at the Providence Granite Co. 
destroyed the main office building and the 
powerplant for the granite cutting and fin- 


Table 6.—Rhode Island: Production of crushed stone, i by use 
(Thousand short tons and thousand dollars) 


Bituminous aggregate 


Concrete DC ERROR FORTEM at ees SS 
De roadbase tone 
Filter stone 
i7 -SD T res ec te 

Railroad ballast _..________________________ 
Other uss 
OG ea ara ⅛ ß v Ne Gh 


ishing equipment housed in other 

buildings. 
1976 1977 
Quantity Value Quantity Value 

90 W 108 W 

68 W 83 W 

95 W 21 W 

20 W 10 W 

7 25 6 22 

2 W XM e- 

83 1,210 46 1,217 

305 1,295 214 31,238 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 


Includes granite, limestone, and miscellaneous stone. 


2Includes stone used in agricultural limestone, riprap, fill, roofing granules, flux stone, other filler, other uses, and uses 


indicated by symbol W. 


Pata do not add to total shown because of independent rounding. 


METALS 


Selenium.—Wittenzellner Refining Co., 
formerly a wholly owned subsidiary of A. J. 
Oster Co., has been purchased by Selenium, 
Inc., a subsidiary of Refinemet Internation-: 
al Co. Selenium, Inc., of Providence, plans 
to integrate the purchased operation with 
its own business of refining selenium resi- 


dues and concentrates. 

Steel.—Imports of steel through the Port 
of Providence have been increasing each 
year. In fiscal year 1977 such tonnage dou- 
bled over fiscal year 1976. 


- T im Liaison Officer, Bureau of Mines, Newmarket, 
2Assistant Director, Department of Environmental 
Management, Providence, R.I. 
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Table 7.—Principal producers 


Commodity and company Address Type of activity County 
Sand and gravel: 
A. i Construction Co., Inc 451 Arnold Rd. Pit cet Kent. 
Coventry, RI 02816 
J. H. Lynch & Sons, Inc. Box 325 Pit luc Providence 
Ashton, RI 02864 
Material Services, Ine Greenville Rd. Pii... Do. 
North Smithfield, RI 02895 
V. J. Paolino Construction Box 383 PH conc Do. 
Co. Slatersville, RI 02876 
Rhode Island Sand & Gravel Kilvert St. 1 Kent. 
Co., Inc. Warwick, RI 02886 
River Sand & Gravel Co 221 Benedict St. C Washington. 
Pawtucket, RI 02864 
South County Sand & Gravel North Rd. Pit oe es Do. 
Co., Inc. Peace Dale, RI 02878 
Tasca Sand & Gravel Co Box 118, RFD 4 „CCC Providence. 
Mann School Rd. 
Esmond, RI 02917 
Stone: 
Limestone, crushed: 
e in Limestone R.F.D. 1 Quarry _______— Do. 
Co., Inc. Lincoln, RI 02860 
Granite and other stone: 
M. A. Gammino Construction 875 Phenix Ave. do Do. 
Co. n, RI 02920 
Gerald T. Kidd, Ine 67 Riverside Dr. „ ous Newport. 
Tiverton, RI 02878 
Peckham Bros. Co., Ine Box 1 Si OOS IN Do. 


The Mineral Industry of 
South Carolina 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the South Carolina Geological 
Su en, State Development Board, for collecting information on all minerals except 
uels. 


By Hewson Lawrence! 


The value of mineral production in South 
Carolina in 1977 continued the steady in- 
crease began in 1963 reaching a record high 
of $144.2 million. Compared with minerals 
produced in 1976, cement, vermiculite, peat, 
stone, and crude mica (sericite) production 
increased in both value and quantity. Sand 
and gravel and clays showed a production 
decrease while increasing in value, and 
fuller’s earth production remained the same 
in quantity while increasing in value. Ce- 
ment production continued to lead in dollar 
value as the principal mineral commodity 


in the State. Stone production continued 


to rank second in value to cement produc- 
tion followed by sand and gravel and clays. 
Asphalt, brick, and tile output was valued 
at approximately $90 million. Iron, steel, 
and ferroalloys production approached 
750,000 tons and was valued at close to $200 
million. 

The production of kaolin and vermiculite 
in South Carolina continued to rank second 
nationally in quantity and value, and that 
of crude mica (sericite) ranked among the 
top producers both in quantity and value. 


Table 1.—Mineral production in South Carolina: 


1976 1977 
Mineral Quantity 5 Quantity deri di) 

Clays__________ thousand short tons 2,270 $17,288 22,172 2318, 705 

Gem stones NA 4 NA 4 

rous ore. thousand short tons 9 W 20 W 

Mica (crap a E — ~~~ do— W W 43 589 

eases ee ee do— 15 16 W 

Sand and gravel |... .... do... 7,887 17,154 1,766 19,281 

JGG o». ( Beene ean do- 13,027 30,690 14,785 670 
Combined value of cement, clays, (fuller’s 
) vermiculite, and items indicated by 

Cf! ee ee ot XX 160, 397 XX 68,952 

KE UCET a E eae eR eA REM al xx T125,534 XX 144,201 

Total 1967 constant dollars xx 64,437 XX P71,178 

P Preliminary. Revised. NA Not available. W Withheld to avoid disclosing com roprietary data; 

included with "Combined value." dicii " 


XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes fuller's earth; value included with Combined value figure.” 
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Table 2.— Value of mineral production in South Carolina, by county! 


County 19767 
Aiken 512,415 
Andersons 
Bambergs W 
Berkele s W 
Charleston 136 
Cherokee _____________ W 

PP uo Rus W 
Chesterfield W 
Clarendon- n 100 
. W 

ington ___________ _ 
Dillon W 
VV W 
eld 5 ⁵ 
Fairfield... W 
Florenſ,e 22. ---- 327 
Georgetown. - ---------- W 
Greenville |... ..— W 
Greenwood ____________ W 
Hor: 1.503 
Jaspe rr W 
Kershaw “hh W 
Lancaster W 
Laurens T W 
Lexington W 
Marion W 
Marlbor0o W 
Newberry // W 
Ocone . - - ______ 159 
Orangeburg- gg 26, 135 
Pickens ~- sse 
Richland ____________~— W 
N nburg ____________ W 
urg ---------- 
Sumter ______________ W 
Union ~—-—-----------—- 26 
Williamsburg. ggg W 
YOrR. once ae W 
Undistributed? |.  ..... 84,717 
Total nn esc 125,534 


(Thousands) 
Minerals produced in 1977 
1977 in order of value 
$14,366 Clays, sand and gravel. 
W Stone, sand and gravel. 
70 Sand and gravel. 
3,184 Stone. 
606 Sand and gravel. 
3,424 Stone, clays, sand and gravel, maganiferous ore, mica. 
W Sand and gravel. 
W Sand and gravel, stone. 
140 Sand and gravel. 
W Sand and gravel, peat. 
Sand and gravel. 
0 Dents stone, clays, sand and gravel. 
ays. 
W Stone, sand and gravel. 
1,028 Sand and gravel. 
W Stone, sand and gravel. 
W Do. 
W Stone, sand and gravel, clays. 
W Sand and gravel, stone, clays. 
W Sand and gravel. 
W Sand and gravel, clays, stone, mica. 
W Mica, clays, sand and gravel. 
W Vermiculite, stone. 
W Sand and gravel, stone, clays. 
W Clays, sand and gravel. 
W, d and gravel, clays. 
32 = Clays. 
163 Stone. 
29,251 Cement, stone, clays, sand and gravel. 
W Stone 
W Stone, clays, sand and gravel. 
Clays. 
W Stone, sand and gravel. 
W Sand and gravel, clays. 
W Sand and gravel. 
W Stone, sand and gravel, clays. 
55,099 ES de 
3144,201 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 


1The following counties are not li 
Calhoun, Hampton, Lee, and McCormick. 


2Includes gem stones and values indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 


isted because no production was reported: Abbeville, Allendale, Barnwell, Beaufort, 


THE MINERAL INDUSTRY OF SOUTH CAROLINA 


Table 3.—Indicators of South Carolina business activity 


e and labor force, annual average: 
otal civilian 


Manufacturing 
Contract construction 


Transportation and public utilities 


Wholesale and 


Finance, i insurance, real estate 


Total nonagricultural employment 


Personal income: 


Construction activity: 


Number of private and public residential units authorized 
construction 
Value of State road contract awards 


Value of nonresidenti 


—ꝛ ee 
Un employment!!! 


Shipments of portland and masonry cement to and within the State 


Mineral production value: 


Total crude mineral valn e 
Value per capita, resident population _.__..___ ~~ 
Value per square mildes 


Change, 

1976 1977 percent 

5 thousands 1,253.0 1,280.0 +2.1 
33 do. ..- 87.0 92.0 4-5. 
NO ERU ICI S do... 1.8 1.8 — 
S do 371.0 379.9 +2.4 
ch E E do- 61.5 65.9 +7.2 
FFC do- 42.7 45.2 +5.9 
FCC do 187.6 198.8 +6.0 
77 eee us do- 39.7 41.2 ＋ 38.8 
FCC do 130.5 133.9 +2.6 
... do- 203.3 212.0 ＋4.3 
FFF do- 1, 038.1 1,078.7 +3.9 
8 millions 514,781 $16,186 +9.5 
FC 35,197 $5,628 +8.3 
OPINION RUN IRIS Te RR 18,899 139 +20.8 
5 millions 5128.4 $135.8 +5.8 
3 do $114.4 $120.1 +5.0 
thousand short tons 901 988 4-9.7 
SDN C n millions $125.5 $144.2 +14.9 
E E E A $44 $50 +13.6 
ge E E $4,040 $4,643 +14.9 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines 


In 1977, mineral commodities were pro- 
duced by 120 separate companies, operating 
230 mines located in 36 of the 46 counties of 
the State. Sand (including gravel and sand- 
clay mixture) was the leading commodity 
ranked by the number of operating mines 
(125), followed by miscellaneous clay (35), 
crushed stone (32), processed kaolin (11), 
and vermiculite (14). 

Aiken County led in the number of oper- 
ating mines (23), followed by Kershaw (14), 
and Cherokee and Lexington (13 each). No 
mineral production was reported in Abbe- 
ville, Allendale, Barnwell, Beaufort, Cal- 
houn, Hampton, Lee, and McCormick. 

Two South Carolina mining firms trans- 
ferred ownership during 1977. SCA Ser- 
vices, Inc., purchased the fuller’s earth 
operation in Sumter County from Bennett 
Minerals Co. Becker Sand & Gravel Co. is 
no longer a division of Gifford-Hill and Co., 
Inc. 

Trends and Developments.—Sand and 
gravel production declined slightly owing to 
the continuing decrease in highway con- 
struction; however, the value increased 12% 
due partly to inflation and a general eco- 
nomic improvement toward the end of the 
year. Although the production of clays 
decreased slightly, value increased signifi- 
cantly largely because of a strengthening 
demand for brick. This trend is expected to 


continue through 1978. All other minerals 
(except fuller’s earth) showed a significant 
increase in both production and value as 
the economy continued its recovery. 

There was a trend toward conserving 
resources by recycling metals, glass, and 
paper at an accelerated rate. Several recy- 
cling centers were established at various 
locations throughout the State. The conser- 
vation of energy was another trend that is 
continuing at an increasing pace. The min- 
eral processing industries, particularly 
brick manufacturers, were looking for ways 
to save energy by using new firing tech- 
niques and modernizing inefficient oper- 
ations. 

Prospecting within the State was high- 
lighted by increased exploration for heavy 
minerals and phosphate rock in the flood 
plains, coastal wetlands, and the sea is- 
lands, and resulted in locating deposits that 
may, in some places, be in commercial 
quantities. Phosphorite averaging 6 feet in 
thickness lies at depths of up to 65 feet 
under most of Charleston, Berkeley, and 
Dorchester Counties, an area of 1,700 
square miles. An estimated 2 million tons of 
heavy minerals, predominantly titanium 
oxides with small percentages of zircon and 
sillimanite, is contained in ancient beach 
sands in Charleston County. Heavy mineral 
deposits containing zirconium, thorium, and 
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rare earths received continuing interest 
because of greatly increased use of rare 
earths in color television sets and miniatur- 
ized electronic equipment such as hand- held 
calculators. 

Future production of aluminum ingots in 
South Carolina was assured with the an- 
nouncement by Alumax, Inc., that a $400 
million, primary-aluminum reduction plant 
will be built 20 miles north of Charleston on 
a 200-acre site. A planned capacity of 
197,000 tons per year, with a payroll esti- 
mated at $12 million and employing approx- 
imately 800 persons, is expected by 1982. 
The site is near seaport facilities that will 
be needed for importing alumina (alumi- 
num oxide) from Australia at the rate of one 
30,000-ton shipload per month. 

South Carolina's mineral output could 
greatly increase if the cost of bauxite from 
imported sources continues to rise. The high 
alumina content of the large kaolin deposits 
that exist within the State offer great poten- 
tial for future use as a source of alumina. 
Current research by the Federal Bureau of 
Mines with industry cooperation verifies 
that alumina can be successfully extracted 
from clays. Data are being developed, from 
operation of a miniplant, to design a pilot 
demonstration plant for proving the engi- 
neering and economic feasibility on a pro- 
duction basis. 

Samples of fuller's earth from a mine in 
Sumter County were analyzed for the South 
Carolina Geological Survey by the Bureau 
of Mines Tuscaloosa (Ala. Metallurgy Re- 
search Center. The request for analysis was 
made because of continuing interest by 
several firms in using selected geologic 
formations for storage of chemical wastes. 
The challenge to geologists, hydrologists, 
and engineers in South Carolina is the 
application of scientific and engineering 
expertise to assure an environmentally safe 
repository for hazardous chemical wastes. 

The Bureau awarded a grant to the South 
Carolina Land Resources Conservation 
Commission for “Monitoring of South Caro- 
lina Surface Mining Activities Using Digi- 
tal Analysis of Landsat Imagery.” The re- 
search project extends to other mining ar- 
eas of work started by the South Carolina 
Liaison Office and members of the Commis- 
sion in 1975 using selected kaolin mining 
areas in Aiken County. Digital analysis of 
Landsat data is progressing on mines in 
Cherokee, Horry, Laurens, and Spartan- 
burg Counties, as well as additional mine 
locations in Aiken County. Mining activities 


MINERALS YEARBOOK, 1977 


are being located and classified, and mining 
and reclamation activity is being measured. 

Legislation and Government Pro- 
grams.—Under the South Carolina Mining 
Act of 1974, requiring each mining oper- 
ation prior to mining to file for a permit 
including a reclamation plan, a total of 48 
mining permit applications were received 
and 53 permits were issued for 1977.? 

The Act requires that land mined after 
July 1, 1974, receive the greatest practical 
degree of protection and be reclaimed to a 
useful purpose. Mined areas are being 
reclaimed to the following uses: 


Woodlands _ .. — Lake or pond Residential. 
Grasslands _ .. — Park Commercial. 
Marshlands Recreation Sanit 


Best management practices for mining 
are being used concurrently with mining 
operations or as soon as mining operations 
are completed. These include, but are not 
limited to, sediment basins, land smoothing, 
permanent vegetation, ponds, recreation, 
land grading and shaping, and tree plant- 
ing. During 1975-76, mined land reclama- 
tion had progressed to the point where a 
nearly equal amount of land was being 
prepared and returned to multiphase use 
each year as that being opened for mining. 
For 1977, this ratio was not attained be- 
cause of increased mining activity. A total 
of 280 acres have been reclaimed (released 
from bond) since the 1974 mining law was 
passed. During 1977, 230 acres were 
reclaimed and released. Reclamation in pro- 
cess consisted of 220 acres in woodlands, 
grasslands, or marshland; 9 acres in sani- 
tary landfill; and development of 7 ponds 
for farms or recreation use. In addition, 260 
acres were graded and will be planted into 
woodlands or grasslands. 

The Dams and Reservoirs Safety Act was 
passed in 1977, requiring certain dams and 
reservoirs within the State to be certified 
and inspected “in the interest of public 
health, safety, and welfare in order to 
reduce the risks of failure of such dams; to 
prevent injuries to persons and damage to 
property.” Water impoundments will be 
classified, and those that pose no down- 
stream hazard will be declared exempt from 
further provisions of the act. If a down- 
stream hazard does exist, a complete inspec- 
tion of the dam’s integrity will be made and 
a periodic inspection program developed. 
No mining ponds, settling basins, etc., were 
classified or inspected during 1977 under 
this act. 

The mining and dams and reservoirs acts 


THE MINERAL INDUSTRY OF SOUTH CAROLINA 


are under the administration of the Regula- 
tory Services Division of the South Carolina 
Land Resources Conservation Commission. 
The staff includes seven professionals and 
two support personnel. Additionally, a 32- 
member Technical Advisory Committee 
composed of various staff members from 
State and Federal agencies lend support to 
the division. 

The Federal Water Pollution Control Act 
(Public Law 92-500) provides for the devel- 
opment and implementation of a Statewide 
management plan for the control and abate- 
ment of nonpoint source pollution resulting 
from mining activities. The South Carolina 
Land Resources Conservation Commission 
formed a subtask force composed of mem- 
bers from Federal and State agencies and 
the mining industry to assist in developing 
a plan. The report generated by this group 
concluded that provisions required by the 
State mining law before mining permits are 
issued insure that there will be no signifi- 
cant water pollution from active mines. 
Inactive mines are being inventoried to 
determine if water pollution problems exist 
with mined land that has not been returned 
to other productive use. 

In response to the Coastal Zone Manage- 
ment Act of 1972 and amendments of 1976, 
a State act was signed into law in May 1977 
to establish the South Carolina Coastal 
Council and provide for protection and im- 
provement of coastal tidelands and wet- 
lands under a Coastal Zone Management 
Plan. In September, the Council's permit- 
ting authority became effective within the 
four critical areas of the coastal zone — 
coastal waters, tidelands, beaches and pri- 
mary ocean front sand dunes. A draft of 
final rules and regulations dealing with 
permits for alterations in critical areas of 
the coastal zone was published in October. 
A draft report designating geographic areas 
of particular concern was issued in Novem- 
ber. The complete management plan for the 
State is expected to be available in draft 
form by the fall of 1978. The Bureau of 
Mines reviews the plan for compatibility 
with current mining operations and future 
mining potential. 

The South Carolina Geological Survey, a 
division of the South Carolina State Devel- 
opment Board with a permanent, full-time 
State geologist and staff, observed its 20th 
consecutive year of geologic service to South 
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Carolina. During 1977, more than 32 geolog- 
ical and geophysical field and laboratory 
investigations were continued, initiated, or 
participated in by Survey Division 
personnel.“ 

Some important projects initiated by the 
6 full-time division geologists, 2 geologic 
technicians and 13 project geologists (most- 
ly university faculty) are as follows: 

1. Geologic Map of South Carolina. 

2. Geology and Mineral Resources of Ches- 
terfield County. 

3.South Carolina Major Structures — de- 
termination of fault and fracture zones. 

4. Earthquake History of South Carolina. 

5.Aeromagnetic and  Aeroradioactivity 
Mapping. 

6. Facies Analysis of the South Carolina 
Coastal Plain. 

7.The Atlantic Margin Coring Project 
(AMCOR of the U.S. Geological Survey. 

8. The Dutchman’s Creek Gabbro Project. 

9. The Geothermal (radiogenic heat flow) 
Project of the U.S. Department of Energy. 

Geologic field and office assistance was 
provided to 40 different industrial prospects 
requesting data on 17 various mineral cate- 
gories. Uranium, silica sand, and mineral 
resources (general) led the number of re- 
quests, followed by base metals, heavy min- 
erals, limestone, kaolin, common clays, ver- 
miculite, phosphate, peat, asbestos, gold and 
granite (both crushed and dimension). 

Other requests included geologic informa- 
tion on oil and gas (potential, legislative 
status and related items) and subsurface 
materials storage and waste isolation. 

Projects completed during 1977 and in 
preparation for publication were: 

1. Geology of the Salem Quadrangle, by R. 
D. Hatcher, Jr. 

2.Bibliography of South Carolina Geology, 
by A-J. W. Zupan. 

3.Seismotectonic Map of Southeastern 
United States, by T. R. Visvanathan and D. 
E. Howell. Work so far indicates no rela- 
tionship between earthquake epicenters 
and any known fault zone in South Caroli- 
na. 
During 1977, the South Carolina Geologi- 
cal Survey released 12 new publications 
including 4 volumes of Geologic Notes con- 
taining 10 articles, a Catalog of Geologic 
Publications (2nd edition) and 4 open-file 
reports. 
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REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Cement production continued 
to rank first in value of mineral production. 
Both quantity and value were up substan- 
tially over that of 1976. Portland cements 
were produced by Giant Portland Cement 
Co. and Gifford-Hill Cement Co. in Dor- 
chester County and Santee Portland Ce- 
ment Co. in Orangeburg County. Giant and 
Santee also produced masonry cement. 
Each company, in addition to producing 
cement, mined marl and miscellaneous 
clays as raw materials in the manufacture 
of the cement. Approximately 90% of the 
portland cement produced was types I and 
II and was shipped to ready-mix companies, 
highway contractors, and concrete products 
manufacturers. Smaller amounts were sold 
to building material dealers and other con- 
tractors. Approximately 95% of the port- 
land cement shipments was in bulk and the 
majority was transported by truck. 

Clays.—Clay production in South Caroli- 
na is represented by producers of processed 
kaolin, miscellaneous clays used for the 
manufacture of brick and cement, and ful- 
ler’s earth used as an absorbent. Total clay 
production (excluding fuller’s earth) ranked 
fourth in value of mineral commodities 
produced in South Carolina and amounted 
to 2.17 million tons valued at $18.70 million. 

South Carolina continued to rank second 
to Georgia in the production of kaolin in 
both quantity and value. Airfloated kaolin 
totaling 487,000 tons valued at $13.7 million 


was used principally in rubber products, 
fiber glass, animal feed and pet absorbent, 
adhesives, ceramics, pesticides, and fertiliz- 
ers. Water-washed kaolin was produced by 
one company for paper coating. 

Miscellaneous clays, including unprocess- 
ed kaolin and shale, were used mainly in 
the manufacture of common and face brick. 
Miscellaneous clay was produced from 35 
mines in 17 counties. The leading producers 
of miscellaneous clays were Richtex Corp., 
Southern Brick Co., Giant Portland Cement 
Co., Gifford-Hill & Co., Inc., Palmetto Brick 
Co., Santee Portland Cement Corp., and 
Ashe Brick Co. 

Merry Companies of Augusta, Ga., 
purchased a brick plant in Columbia from 
Guignard Brick Works and are converting 
it to burn sawdust instead of gas or oil. 
Wood products have lower ash and sulfur 
combustion products and cost at least one- 
third less than other energy sources. 

According to data published by the U.S. 
Bureau of the Census in its monthly Cur- 
rent Industrial Report, Clay Construction 
Products, South Carolina continues to rank 
fifth in the production of brick (building or 
common and face). North Carolina, South 
Carolina, and Virginia comprise a regional 
marketing area which accounted for ap- 
proximately 25% of the shipments of brick 
in 1977 in the United States. 

Fuller's earth was produced at one mine 
in Sumter County and was sold chiefly for 
use as an absorbent in various oil and 
grease and pet products. 
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Table 4.—South Carolina: Kaolin sold or used by producers, by kind and use 


(Short tons) 
Kind and use 1976 1977 
Airfloat: 

A/ ⁰o· imd 9,329 18,814 
Animal feed and pet absorbent ____________________________ +e 28,542 23,410 
Ceramic ] lll 12,560 18,409 
Fertiliz ers 9,150 12.170 
FP!!! ⁰ A 8 53,369 5139 
7 6Ü¹] ⁵ ⁰ãyy k y veer ett 736 644 

FI ! ! ! a ⁵⁰ 8 3,287 4 
Pesticides on and related produetTss e „ 25,136 16,181 
PIASUGS X a i Le IL E a net m ch late pao 2,247 11,614 
RUD CG iss a c cett y A ii ca Soares 215,941 377 
Other refractories? mess 911 6.541 
Other uses? <5, ³ A mt f x Bt 6,754 6,023 
en dd Mord eid ri ee ok en E 66,919 55,256 
d i. | ONDE NONE aa eaaa es Eee a 445,881 488,967 

Unprocessed: Face brick; firebrick, block, and shapes; and 

high alumina refractories (1976) k ap a a 177,341 234,568 
Grand total- 22 js a umm eee 623,222 723,535 


1Includes floor and wall tile (1976); pottery (1977); quarry tile (1977); roofing granules; sanitary ware; and 


miscellaneous. 


2Includes high alumina refractories; refractory mortar and cement; foundry sand (1977); 


miscellaneous. 


grogs and crudes; and 


Includes common brick; crockery and other earthenware; drilling mud (1976); linoleum (1976); asphalt and roof tile; 


and ink. 


“Includes ceramics; pesticides and related products; rubber; and miscellaneous. 


Colemanite.—Industrial Minerals, Inc., 
York, processes colemanite (calcium borate) 
ore from Turkey in their Cherokee County 
plant. The ore is ground, dried, and shipped 
to PPG Industries, Inc., and Owens-Corning 
Fiberglas Corp. for use in textile fibers. 

Feldspar.—Spartan Minerals Co., (a divi- 
sion of Lithium Corp. of America) produced 
a feldspar-silica mixture from tailings 
Shipped to Pacolet from the Lithium Corp. 
spodumene operation in North Carolina. 
The feldspar-silica mixture was sold for use 
in glass containers, ceramic whiteware, and 
as a latex filler. No feldspar is currently 
being mined in South Carolina. 

Manganiferous Ore.—Manganiferous 
schist, associated with the manganiferous 
member of the Battleground Schist of the 
Kings Mountain area, was mined in Chero- 
kee County by brick manufacturers or con- 
tractors for use in coloring brick at South 
Carolina and North Carolina brick plants. 
Material from some pits has an average 
manganese content greater than 596 and 
less than 10% or possibly 15% at the most. 
The total quantity mined in 1977 was ap- 
proximately 20,000 tons. The manganese 
content was estimated at 1,900 tons. 

Mica (Sericite).—The Mineral Mining 
Corp. in Lancaster County mined and pro- 
cessed sericite by dry-milling sericite-rich 
ores and producing a micaceous product 
that was sold mainly for use in paint, 
expansion joint cement, and electronics. 
Although Mineral Mining Corp. is the only 
processor of the sericite-rich ores, numerous 
other deposits are mined by five companies 
for use in the manufacture of brick. Produc- 
tion of sericite increased in both quantity 
and in value from that of 1976 to 43,000 tons 
valued at $589,000. Prior to this year, pro- 


duction figures did not include the mineral 
used for brick manufacture. A comparison 
with 1975 (1976 data was withheld to avoid 
disclosure of company proprietary data) 
shows a sharp increase due in part to this 
added coverage. 

Peat.—Crude peat was mined by dredging 
from a bog near Green Pond, Colleton 
County, by United States Peat Corp. and 
hauled to the company's processing and 
Shipping plant at Green Pond. The crude 
peat is mixed with special additives for 
consumers to use in general soil improve- 
ment. Production increased by 1,000 tons to 
16,000 tons. None is used for power genera- 
tion. 

Sand and Gravel.—Producers of sand and 
gravel in South Carolina include those com- 
panies that produce both commodities, 
those that produce only gravel, those that 
produce only sand, and also those producers 
of fill material, a product that contains a 
sand-clay mixture. Whether or not gravel is 
produced depends upon the location of the 
mining operation in the State, since most 
sand deposits do not contain any gravel-size 
components. 

Total production of sand and gravel 
decreased slightly (1.5%) to 7.77 million 
tons but increased approximately 12% in 
value to $19.28 million. Sand and gravel 
ranked third in value of mineral commodi- 
ties produced in South Carolina. Most of 
this production is from “sand only" oper- 
ations. Construction sand and gravel was 
used primarily for concrete aggregate, as- 
phaltic concrete, fill, and concrete products. 
Industrial sand was sold for use in glass- 
making, chemicals, blast, porcelain and tile, 
foundry and filtration. Most sand and grav- 
el was shipped by truck. 
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During 1977, 4 new sand and 13 new sand- 
clay mining operations were begun.“ During 
the same period, three sand mines were 
deactivated. 

Pennsylvania Glass Sand Corp. in Lexing- 
ton County mined and processed a high- 
quality silica sand for use in the glass, fiber 
glass, ceramic, and chemical industries in 
the Southeast. Wedron Silica Div., Del 
Monte Properties Co. in Kershaw County 
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processed silica sand for glassmaking from 
a pit operated by Whitehead Brothers Co. 

Aiken County has the most operating 
mines (12), followed by Charleston (11), and 
Lexington (9). However, according to total 
quantity of production reported, Lexington 
was the leading county, followed by Sumter, 
Chesterfield, Florence, Lancaster and Marl- 
boro. 


Table 5.—South Carolina: Sand and gravel sold or used by producers, by use 


1977 
Use Quantity Value Value per ton 
(thousand) (thousands) 

Construction 
a hi et 5,563 $8,727 $1.57 
))) ³·¹¹ ᷣͤ K te LE 1,314 4,096 3.12 
Total or averaggiee ee 6,877 12,828 1.86 
Industrial aandggdgaa éE UU 888 6,458 7.27 
Grand total or average 17,766 19,281 2.48 


Pata do not add to total shown because of independent rounding. 


Table 6.—South Carolina: Sand and gravel sold or used, by major use category 


1977 
Use Quantity Value Value per ton 
(thousand 

short tons) (thousands) 
Concrete aggregate 2,709 $5,942 $2.19 
Concrete products 418 995 2.10 
Asphaltic concrete ___________._ ~~~ ___ 1,525 3,126 2.05 
Roadbase and coverings --------------------—- 381 646 1.70 
/! MEME E 1,193 1,330 1.11 
Railroad ballast! .. $$$ ~~» 5 5 ee W W 1.00 
7 ˙¹ÜẽſG pc a ee 514 763 1.83 
Total or average _______________________ 6,877 12,823 1.86 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Railroad ballast included in Total.“ 


Stone.— The value of stone production 
continued to rank second behind cement 
production in the State. Crushed stone out- 
put expanded 14% in quantity to 14.77 
million short tons and increased 21% in 
value to $36.04 million. Crushed stone was 
produced at 32 quarries by 16 companies in 
18 counties. Richland, Dorchester, Pickens, 
Lexington, Fairfield, Berkeley and Spartan- 
burg Counties each produced over 1 million 
tons. Most of the stone mined was granite. 
Several companies produced limestone (in- 
cluding coquina) and a few companies 
mined marl. No shell limestone was pro- 
duced during 1977. Vulcan Materials Co., 
Martin Marietta Corp., and Lone Star In- 
dustries were the leading producers. 

Crushed granite was used for roadstone, 
dense-graded roadbase, concrete aggregate, 
bituminous aggregate, agricultural lime- 


stone, macadam aggregate, railroad ballast, 
and riprap. Most of the crushed granite was 
shipped by truck. 

Crushed limestone and coquina were used 
primarily for roadbase stone, agricultural 
limestone, and concrete and bituminous 
aggregate. 

Crushed marl produced by three cement 
companies was used in the manufacture of 
portland cement. 

Dimension granite was produced by 
Granite Quarry Corp., Winnsboro Granite 
Corp., and Comolli Granite Co. from five 
quarries in Fairfield and Kershaw Counties 
for use in monumental stone and rough 
blocks. Output declined 22% to 13,160 tons 
valued at $627,000. 

Among all the States, South Carolina led 
in output of marl and ranked fourth in 
output of crushed granite. 
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Table 7.—South Carolina: Crushed stone, i sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
De ed roadbase stone 730 1,853 8,623 8,806 
iri diu n ĩ ĩͤ ge 8 3,892 10,030 3,059 7.986 
Concrete Cr OnE AERE aR ENE SOIT SO 2,349 5,929 2,794 7,660 
Cement manufacture 2,201 2,624 2,198 2,621 
Bituminous s eM MET 1,488 8,701 1,603 4,125 
icultural limes tone W W 487 2,138 
S a OR m 1,416 2,796 407 1,078 
EE REN E & 
iprap and jetty stone 
ruses? . .. 2 22. 2-- 571 1,875 268 770 
// ³· AAA é 13,010 29,790 14,772 86,043 


W Withheld to avoid disclosing company proprietary data; included with Other uses.” 


Includes limestone, marl, granite, and shell (1976 only). 


3I[ncludes surface treatment aggregate, unspecified uses, and uses indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. 


Vermiculite.—Production of crude vermi- 

culite increased 19% in quantity (compared 
with a decrease in 1976 of 24%) and 36% in 
value. Exfoliated vermiculite sold or used 
increased substantially in both quantity 
and value. Crude vermiculite was mined by 
W. R. Grace & Co. from four mines in 
Laurens County and from seven mines in 
Spartanburg County. The ore was exfoliated 
at two plants, one each in Greenville and 
Laurens Counties. Patterson Vermiculite 
Co. mined crude vermiculite from three 
mines in Laurens County and exfoliated the 
ore in a plant in the same county. Principal 
uses of exfoliated vermiculite are for soil 
conditioning additives, for manufacture of 
lightweight aggregates (concrete, plaster, 
and fireproofing), and in loose and block 
insulation. Crude vermiculite production in 
South Carolina is second to that of Mon- 
tana. 
Zircon.—Milled zircon (zirconium sili- 
cate) was produced by M & T Chemicals, 
Inc., in Georgetown County using raw ma- 
terials obtained from Florida, Georgia, and 
Australia. Zircon concentrates are process- 
ed by fine grinding (dry and wet with 
chemicals added) and shipped for foundry, 
wall tile, whiteware, and general ceramic 
uses. 


METALS 


No metals were mined in South Carolina 
in 1976. Minerals formerly mined included 
gold, tin, lead, manganese, and copper. 
However, iron, steel, and ferroalloys pro- 
duction from ores obtained from out-of- 
State sources is estimated at 750,000 tons 
with a value close to $200 million. Other 
basic minerals consumed but not produced 


in the State include copper, aluminum, 
uranium, and phosphate. 

Ferroalloys.—Special ferroalloys were 
produced by Airco Alloys in Charleston 
using ore which, over the years, has come 
from the U.S.S.R., Turkey, Southern Rhode- 
sia, the Republic of South Africa, India, 
Iran, Albania, and several other countries. 
The ore supplies have been steadily decreas- 
ing as problems continue in Southern 
Rhodesia and develop in the Republic of 
South Africa. Monthly production of major 
ferroalloys totaled approximately 10,000 
long tons from processing some 30,000 long 
tons of ore. 

Iron and Steel.—Steel was produced in 
Georgetown by the Georgetown Steel Co., a 
subsidiary of Korf Industries of West Ger- 
many. Raw material for steel manufacture 
was in the form of prereduced pellets made 
by the Midrex process. This steel plant is 
one of two U.S. plants that currently use 
this process, which allows a high quality of 
steel to be produced in electric arc furnaces 
without coke ovens or blast furnaces. 
Georgetown Steel Co. has become the Na- 
tion's second largest producer of wire rod. 
Owen Electric Steel and Nucor Steel uti- 
lized iron and steel scrap for producing a 
variety of products. | 


MINERAL FUELS 


There was no production of mineral fuels 
in South Carolina during 1977. 

Power Generation.—The consumption of 
coal to generate power exceeded 6,455,000 
tons during 1977 and represented approxi- 
mately 38% of the fuel used for thermal 
electricity generation. Natural gas ac- 
counted for approximately 196, oil for ap- 
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proximately 9%, nuclear approximately 
44%, and hydroelectric power approximate- 
ly 8% of the total power generated. 


1State Liaison Officer, Bureau of Mines, Columbia, S.C. 
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Olson, N. K. Geologic Activities in South Carolina 
during 1977. Geologic Notes (Geological Survey, South 
Carolina State Development Board), v. 22, No. 1, 1978. 

‘Data courtesy of Department of Mining and Reclama- 


tion, South Carolina Land Resources Conservation Com- 


Report, South Carolina Mining and Reclamation 13978. 


Division. 
Table 8.—Principal producers 
Commodity and company Address Type of activity 
Cement: 
Giant Portland Cement Co Box 218 Plant 
Harleyville, SC 29448 
Gifford-Hill & Co., Inc _ - Box S es 
ay! Alaa SC 29448 
Santee Portland Cement Corp _ _ _ _ _ Box nc ote Li 
Holly Hill, SC 29059 
Clays: 
Common clay and shale: 
Giant Portland Cement Co Box 218 Mine 
B SC 29448 
Gifford-Hill & Co, Ine Box 3 ----do he 
Here: SC 29448 
Palmetto Brick Co Box rca SO as cu: 
Cheraw, SC 29520 
Richtex Cord Box 3307 e 
Columbia, SC 29230 
Santee Portland Cement Cor Box 698 coli costa te 
Hony Tau; SC 29059 
Southern Brick Coo Box Spl CIO cot 
Ninety Six, SC 29666 
Fuller’s earth: 
SCA Services, Inc Box 158 Mine and plant 
Pinewood, SC 29125 
Kaolin, poe 
Dixie Clay Co 0o Box B EEE s o 
Bath, SC 29816 
J. M. Huber Cor peines 8 EM. M 
Colemanite: il 
Industrial Minerals, Ine Box 459 Plant 
York, SC 29745 
Feldspar, crude: 
Spartan Minerals Co., a div. of Box 520 177 
Lithium Corp. of America. Pacolet, SC 29372 
Manganiferous ore: 
Broad River Brick Co., Box 550 Mine 
Div. of Boren Clay Products. Gaffney, SC 29340 
Mica, crude (sericite): 
Mineral Mining Cord Box 458 Mine and plant 
8 Kershaw, SC 29067 | 
eat: 
United States Peat Cord Box 245 Bog and plant 
Green Pond, SC 29446 
Sand and ge 
Addco Mining Coo 4142 Dorchester Rd. Pit and plant 
Charleston, SC 29405 
Asphalt Products Cord Route 2 "EEUU TEN 


Lancaster, SC 29720 


mission published in Geologic Notes, (Geological Survey, 
South Carolina State Development Board), v. 22, No. 1, 
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Table 8.—Principal producers —Continued 
Type of activity 


Commodity and company 


Sand and gravel: —Continued 
Becker Sand & Gravel Coo 


Dickerson, Ine 


Foster-Dixiana Sand o 
Lone Star Industries 
McDaniels Sand & Gravel Co., Ine. 


Metromont Sand Corp: . Div. Metro- 
mont Materials Corp 


Pennsylvania Glass Sand Corp- _ _ _ — 


Stone: 
Granite, crushed and broken: 
Lone Star Industries, Inne = 


Granite, dimension: 
Comolli Granite Coo 


Granite Quarry Corp., Div. of 
Matthews Inte ter Corp. 
The Winnsboro Granite Cord 
Limestene, crushed: 


Marl, crushed: 
Giant Portland Cement Co 


Gifford-Hill & Co., Inne 
Santee Portland Cement C0 
uina (shell limestone), crushed: 


Creek Village, Div. of 
Waccamaw Construction Co. 


Vermiculite, crude and exfoliated: 
W. R. Grace & Co 


Patterson Vermiculite Co 


Address 
Box 848 
Cheraw, SC 29520 


Box 400 
Monroe, NC 28110 


Box 497 

Andrena; SC 29510 
8 SC 29304 
Box 84 

Cayce, SC 29033 

Box 5185 

Columbia, SC 29205 


Box 1758 
Columbia, SC 29202 


Box 188 
Blacksburg, SC 29702 


Kershaw, SC 29067 
Rion, SC 29132 


Box 1758 
Columbia, SC 29202 


Box 188 
Blacksburg, SC 29702 


Box 218 
Harle 


ille, SC 29448 
Box 326 
Harleyville, SC 29448 
Box 698 
Holly Hill, SC 29059 


Box 3525 
North Myrtle Beach, 
SC 29582 


Box 1758 
Columbia, SC 29202 


Rt. 1 
Enoree, SC 29335 


Pit and plant 


Quarry and plant 
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The Mineral Industry of 
South Dakota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the South Dakota State Geological 
Survey for collecting information on all minerals. 


By James H. Aase! 


The value of mineral production in South 
Dakota for 19777 reached a new alltime high 
of $110.1 million, a 9% increase compared 
with the 1976 value, and $7.9 million great- 
er than the former high record value set in 
1974. Metals accounted for 41%, nonmetals 
52%, and fossil fuels 7% of the total 1977 
mineral output value. Gold was the State's 
leading mineral commodity in terms of 
value, followed in order by cement, stone, 
sand and gravel, petroleum, lime, and 
bentonite. 


Nationally, South Dakota ranked second 
behind Nevada in gold production for the 
year, with the Homestake mine at Lead 
accounting for the bulk of the total State 
output. Minor amounts of gold were pro- 
duced from small placer operations. Al- 
though the quantity of gold produced 
decreased about 4% from the 1976 output, 
the value of 1977 production was 13% high- 
er owing to major advances in gold prices; 
the average price rose about $23 to $148 per 
troy ounce. 


Table 1.—Mineral production in South Dakota! 


1976 1977 

Mineral ; Value Value 
Quantity (thousands) Quantity (thousands) 
ͤ”’22W.. 0 ol thousand short tons 124 $137 197 $233 
Gem stones- ̃ mL ee a 88 NA 44 NA 40 
Gold (recoverable content of ores, etc..)) troy ounces. _ 318,511 39,916 304,846 45,212 
Mica, scrap___________________-____._ short tons MN — 56 5 
Petroleum (crude). . . .. ... thousand 42-gallon barrels. . 447 5,519 632 7,584 
Sand and gra veel thousand short tons 5,763 8,057 6,043 9,815 
Silver (recoverable content of ores, 

CJ ĩͤ gE Pe thousand troy ounces. . 58 253 69 317 
S/ en ³·¹ Lee c thousand short tons. _ 3,241 17,240 3,412 18,881 
Combined value of beryllium concentrate (1976), cement 

(masonry and portland), clays (bentonite), feldspar, 

gypsum, iron ore, lime, mica (scrap, 1977), and natural 

gas guidS. oo seas com m ee a le XX 30,364 XX 28,653 

Otnl A ⅛⁰ꝛ¹¹- ·¹ dd x XX 101, 530 XX 110,740 
Total 1967 constant dollars XX 52,115 XX P54 661 


PPreliminary. NA Not available. 


XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes bentonite; value included in Combined value" figure. 
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Table 2.—Value of mineral production in South Dakota, by county! 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 

Aurora $15 $35 Sand and gravel. 
Beadle MS 23 Do. 
Bon homme 15 50 Do 
Brookings gs 375 825 Do 
Brown 298 221 Do. 
Butte caet W W Clays, sand and gravel. 
Campbell 57 100 Sand and gravel. 
Charles Mi 139 236 Do. 

VVT 79 83 Do 
i a oon Se tan, W 24 Do 
Codington 8 W W Do 

r oum 21 55 Do. 
Custer W W Stone, feldspar, sand and gravel. 
Davisoõenn --- 28 62 Sand and gravel. 
Day o6 oo ue E 51 113 Do. 
Deuel _____________ 165 83 Do. 
Dewey_____________ W 54 Do. 
Dou jas C W W Do. 
Fall River W W Sand and gravel, stone. 


Faulk ........-..-- 30 100 Sand and gravel. 


Gra... 88 W W Stone, sand and gravel. 
Gregory- __________~_ 77 216 Sand and gravel. 
Haakon 9 18 Do. 
Hamli ns 28 52 Do. 
Hand t. W W Do. 
Hanson W W Stone, sand and gravel. 
Harding W Ex 
Hutchinson --------- 63 99 Sand and gravel. 
Hyde 60 114 Do. 
Jeraul lulu 24 109 Do. 
Jones 6 59 Do. 
Kingsbury __________ 15 22 Do. 
FFF ce W W Do. 
Lawrencdtee -- W W Gold, silver, sand and gravel, stone. 
Lincoln .—. So oe 82 105 Sand and gravel. 
man r trail oS as 96 42 Do. 
Cook E Do 
McPherson... _ __ E 134 Do 
Marshall! W Do. 
Meade W W Sand and gravel, gypsum. 
Miner ae 35 Sand and gravel. 
Minnehaha. - -------- W W Stone, sand and gravel. 
Mood: 99 178 Sand and gravel. 
Pennington 28,550 30,518 Cement. stone, lime, sand and gravel, clays, mica, beryllium. 
Perkin 334 W Sand and gravel. 

G ee 28 60 Do. 
Roberts 412 W Do. 
Sanborn 4 Sila 
Sp ink W 149 Sand and gravel. 
Sul 30 42 Do. 
TTT W 42 Stone. 
Union 60 64 Sand and gravel. 
Walwort̃nn W W Do. 
Vankton W W Sand and gravel, stone. 
Ziebach ____________ W W Sand and gravel. 
Undistributed? |... *. 70,271 76,621 

Total. 101,530 110,740 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1The following counties are not listed because no production was reported: Bennett, Brule, Buffalo, Edmunds, Hughes, 
Jackson, Mellette, Shannon, Stanley, Todd, Turner, and Washabaugh. 

2Includes gem stones, some sand and ge petroleum, and natural gas liquids that cannot be assigned to specific 
counties, and values indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of South Dakota business activity 


Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor for ere thousands_ _ 311.0 317.0 +1.9 
Unemployment ________________________________e do____ 11.0 10.0 -9.1 
Employment (nonagricultural): 

II;õ⁵˙⁰Ü¹,•,:! Lie ii ea A ee 8 do... 2.5 A as 
MW a ee ð v ͤ cati LE do____ 22.2 m ael 
Contract construction do— 11.1 ini n 
Transportation and public utilities do ... 12.1 MS "m 
Wholesale and retail trade . 22222222 do... 60.6 uS 8 
Finance, insurance, real estate do- 9.5 A a 
Servi a ats es y eee do. ... 44.7 A Eee 
Government ___________________________ LL do ... 55.9 PS a 

Total nonagricultural employment do... 218.6 PT si 

Personal income: 
228 NETTE TEE SIETEN ͥͥ AA E AEE E millions $3,494 $4,104 +17.5 
Pér capita cenna A ⁰ ͤ dd v a E E $5,097 $5,957 +16.9 
Construction activity: 
Number of private and public residential units authorized 4.777 5,983 +25.2 
Value of nonresidential construction millions 851.3 $77.1 + 50.3 
Value of State road contract awards do... $39.7 $45.0 + 13.3 
Shipments of portland and masonry cement to and within the State 
thousand short tons 383 380 -8 
Mineral production value: 
Total crude mineral valdte „„ millions $101.5 $110.7 +9.1 
Value per capita, resident population $148 $161 +8.8 
Value per square mille. $1,318 $1,437 +9.0 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


The mineral production and processing 
base of the State was increased by the 
addition of two new mining operations and 
the expansion of a mineral processing facili- 
ty. The Sequoya Granite Co. began quarry- 
ing operations in Grant County for the 
production of monument and ornamental 
stone. In Lawrence County, the Alpine- 
Strawberry Mining Co. started operations 
to recover gold from placer material, utiliz- 
ing a processing plant built around a 180- 
ton dredge that had been removed from the 
water and put on land. The State-owned 
cement plant in Rapid City, the largest 
mineral processing facility in the State, 
expanded its production capacity from 3 to 6 
million barrels annually. The $36 million 
expansion project, completed during the 
year, included the changeover to coal from 
natural gas as the processing fuel and a new 
dry-process system to manufacture the ce- 
ment. 

Homestake Mining Co. completed work 
on a project to prevent mine tailings and 
waste discharges, generated at its gold min- 
ing operations at Lead, from entering the 
area's freshwater streams. The $14.2 mil- 
lion project entailed the construction of a 
tailings dam and impoundment basin, slur- 
ry pumping plant, waste water treatment 
plant, water recycling works, and pipeline 
and related facilities. 


Exploration activities continued at a rap- 
id pace for uranium and oil and gas during 
the year. Uranium exploration was carried 
out by 11 operators, drilling several thou- 
sand test holes totaling about 500,000 feet. 
Principal areas in which the uranium ex- 
ploration was conducted included Fall Riv- 
er, Custer, Lawrence, Meade, Butte, Har- 
ding, Perkins, and Corson Counties. 

In 1977, South Dakota experienced its 
third most active year in the number of 
exploration test wells drilled for oil and gas. 
Fifty-three test wells were drilled, of which 
35 resulted in producers, 6 were new discov- 
ery wells, and 29 were field development 
wells. One of the new discovery wells, lo- 
cated in southwestern Harding County, 
tested at about 1 million cubic feet per day 
of natural gas, and it seems likely that a 
commercial gas field exists, which would be 
the first for the State. 

Production of petroleum (crude) was a 
record high in 1977, increasing 41% in 
quantity and 3796 in value over 1976 levels. 
Output in 1977 was obtained from 69 wells 
in 13 fields, compared with 43 wells in 12 
fields during 1976. 

South Dakota's mineral industry was re- 
sponsible for sizable amounts of revenue 
that accrued to State government. State 
income derived from the sale of mineral 
leases, royalty and rental payments, miner- 
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al production tax, and other mineral- 
related sources was approximately $1.8 mil- 
lion in 1977. Other contributions of the 
State’s mineral industry to South Dakota’s 
economy are estimated conservatively at 
$58 million annually in the form of payroll, 
goods and services, and other income, from 
the nearly 3,000 primary jobs involved. The 
number of secondary jobs and indirect in- 
come produced are estimated to be 2-1/2 
times these figures. 
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In 1977 the South Dakota State Legisla- 
ture passed a number of bills affecting the 
State’s mineral industry. Included in the 
measures enacted into law were a 3% gross 
profit tax on oil and gas production and the 
requirement that all new energy transmis- 
sion and conversion facilities have a permit 
from the State Public Utilities Commission 
and that the company requesting the per- 
mit provide a 10-year forecast of develop- 
ment plans. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—Production of cement in 1977 
was 8% lower in quantity and 4% higher in 
value compared with the 1976 output. The 
State-owned cement plant in Rapid City 
accounted for all the production. The dispo- 
sition of finished portland cement ship- 
ments was 71% to ready-mix companies, 
11% to highway contractors, 10% to con- 
crete product manufacturers, 5% to build- 
ing material dealers, and the remainder to 
various other customers. 

Clays.—Clay production in 1977 declined 
7% in quantity and 49% in value compared 
with the 1976 figures. Bentonite accounted 
for the largest part of the value of clays 
produced. Principal uses for the bentonite 
were in foundry sands, animal feed, drilling 
muds, and waterproofing sealants. Common 
clay and shale was produced for use in 
cement manufacturing, lightweight aggre- 
gate, and brickmaking. 

Feldspar.—Production of crude feldspar 
in 1977 was 18% lower in quantity and 24% 
higher in value compared with 1976 levels. 
Production came from mines located in 
Custer County. Pacer Corp., operators of a 
grinding mill at Custer, processed the bulk 
of the crude feldspar output. 

Gem Stones.—All the gem stone material 
produced in South Dakota, estimated at a 
value of $40,000 in 1977, results from the 
recreational activities of mineral collectors 
and other hobbyists. Mineral specimens and 
gem materials occur in a wide variety of 
geological environments in the State. The 
most important occurrence is in the peg- 
matite deposits of the Black Hills. A second 
type is in sedimentary rock where circulat- 
ing ground water has deposited or recrys- 
tallized many mineral species in various 


forms. Other occurrences are in metamor- 
phic rocks, veins, alluvial deposits, and 
gossans. Bulletin 18 of the South Dakota 
School of Mines and Technology by Roberts 
and Rapp entitled “Mineralogy of the Black 
Hills” describes all mineral species found in 
western South Dakota, lists all mines and 
mineral locations, and provides a complete 
bibliography. 

Gypsum.—Total State production of gyp- 
sum in 1977 came from a mine in Meade 
County operated by the South Dakota Ce- 
ment Commission. All the gypsum output 
was used in cement manufacturing. Produc- 
tion of gypsum in 1977 increased 12% in 
quantity and over 200% in value, compared 
with that of 1976. 

Lime.—Output of lime in 1977 increased 
4% in quantity and 11% in value compared 
with 1976 output. All production came from 
the Pete Lein & Sons, Inc., plant in Rapid 
City. | 

Mica.—A small amount of mica was pro- 
duced at a mine in Pennington County 
operated by the Pendleton Mining Co. 

Sand and Gravel.—Sand and gravel pro- 
duction in 1977 increased 5% in quantity 
and 22% in value compared with 1976 
levels. Output totaling 6 million tons was 
produced from 124 operations located in 52 
counties during 1977. Minnehaha County 
led in production, followed by Brookings, 
Pennington, Yankton, Fall River, Butte, 
and Codington Counties, which together 
accounted for 43% of the State total. Ap- 
proximately 34% of the State’s entire out- 
put was used for roadbase and coverings, 
26% for fill, 20% for concrete aggregate, 
15% for asphaltic concrete, 3% for concrete 
products, and the remainder for railroad 
ballast and other uses. 
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Table 4.—South Dakota: Construction sand and gravel sold or used 


by producers, in 1977 

Quantity Value 

ue (thousand short tons) (thousands) Value per ton 
Construction: 
hd. a yes P AE Ae ee eee 1,358 $2,352 $1.78 
Gravel__----------------------———— 4,685 7,468 1.59 
Total or average’ 6,043 9,815 1.62 
Table 5.—South Dakota: Construction sand and gravel sold or used 
in 1977, by major use category 

Quantit Value 
Use (thousand short tons) (thousands) Value per ton 
Concrete aggregattkkk 1,219 $2,611 $2.14 
Concrete products _ - -- - ----------------—-- 208 476 2.29 
Asphaltic concrete! 909 1,521 1.67 
Roadbase and coverings --—-----------------— 2,046 3,379 1.65 
Pille e o V ee eri a 1,593 1,747 1.10 
Railroad ba lla 1 4 3.00 
%;;öGͤWWhGGTPBC !! 8 67 78 1.16 
Total or average 6,043 19,815 1.62 


Data do not add to total shown because of independent rounding. 


Stone.—Stone production consisting of 
limestone, sandstone, and granite was pro- 
duced from 20 quarries in nine counties. 
Output in 1977 increased 5% in quantity 
and 10% in value compared with that of 
1976. 

Dimension granite, produced by five com- 
panies operating seven quarries in Grant 
County, accounted for 60% of the total 


value of stone produced in the State during 
1977. The principal usage was for monu- 
mental purposes. 

Crushed and broken stone, used princi- 
pally for concrete and bituminous aggre- 
gate, cement and lime manufacturing, rail- 
road ballast, and roadbed material, ac- 
counted for 99% of the total output quanti- 


ty. 


Table 6.—South Dakota: Stone sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


1976 1977 
Kind of stone Quantity Value Quantity Value 
Dimension stone totalJJJ LL L2 22222 c2 37 10,653 35 11,404 
and broken 
Limestone: na te a oe Led eei 2,228 3,788 2,276 4,249 
Other stone = 976 2,799 1,101 3,228 
CJ nes exu ⁰˙¹˙⅛¾ẽ¹b. . A E 8,241 17,240 8,412 18,881 
Data represent granite. 


Data include sandstone and granite (1977). 


Data may not add to totals shown because of independent rounding. 
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Table 7.—South Dakota: Stone sold or used by producers, by use 


(Thousand short tons and thousand dollars, unless otherwise specified) 


1976 1977 
Use Quantity Value Quantity Value 
Dimension stone: 
Rough monumental!!!kl! thousand cubic feet 207 3,103 208 3,956 
Dressed monumental- - - - -- ------------—- do... 202 1,550 188 1,448 
Total. cio cse ruth thousand short tons... 37 10,653 35 11,404 
Crushed and broken stone: 
Bituminous aggregate „ 288 713 314 818 
Concrete aggregate 916 2,341 1,403 3,487 
Macadam aggregate - ------------------------ W W 2 3 
Other construction aggregate androadstone. - - - ------- 138 271 113 140 
Surface treatment aggregate —-—------------------ 68 140 53 121 
Railroad ballasngꝶꝶꝶ - ---------------————- 328 815 333 868 
Riprap and | jetty UOT ac oe a os et en ud 92 232 38 97 
Other uses 1,375 2,075 1,120 1,945 
JöôÜ⁰˙ Hag eh A ee e ELE EpL Ee 3,204 6,587 3,377 7,477 
Grand total 3,241 17,240 3,412 18,881 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
Includes rough architectural and dressed architectural stone. 
2Includes stone used for agricultural limestone, dense-graded roadbase stone, cement and lime manufacture, and uses 


not specified or indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


METALS 


Gold.—Production of gold in 1977 de- 
creased 4% in quantity and increased 
13% in value compared with 1976 levels. 
Homestake Mining Co.'s lode mine at Lead 
provided the bulk of the production, with 
minor amounts coming from the Maurice 
Hoffman Co. placer mine operation in Law- 
rence County. 

The average recovery grade of the lode 
mine ore processed was approximately 0.19 


ounce per ton of gold content, and that of 
the placer ore was approximately 0.03 
ounce per cubic yard of material washed. 
Silver.—Production of silver in 1977 in- 
creased 19% in quantity and 25% in value 
compared with the previous year. The silver 
was obtained as a coproduct along with gold 
produced at the Homestake Mine in Lead. 


lState Liaison Officer, Bureau of Mines, Bismarck, N. 
Dak. 


Table 8.—South Dakota: Mine production (recoverable) of lode gold and silver 


1975 1976 1977 
Mines producing: Lode. „ 1 1 1 
Material sold or ireated: Gold ore thousand short tons 1,473 1,658 1,578 
Production: 
Quantity 
S jee ³·˙wↄ oe eee eS troy ounces. _ 304,935 318,511 304,846 
SIVET ao ee ee ne at e do... 67,669 58,117 68,717 
Value 
Gold (ose oi ciye h ees ae thousands 849,244 $39,916 $45,212 
Ul ais ee ee aye 88 do- 299 253 317 
Jr eed e . nO pif oye! do... 49,543 40,169 45,529 
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Table 9.—South Dakota: Homestake mine ore milled and receipts for gold produced 


Receipts for gold produced 


Ore milled Total 
Year (thousand short tons) (thousands) Per ton 
|: ee a ee EA ] 8 1,574 $34,974 $22.22 
ÜöÜͤà˙[ͤ ⁵ ↄↄↄ ↄↄↄↄↄ 1,560 54,906 35.20 
õĩ³5Ü—¹. ³⁰¹wwmAAA ⁰ʒtt ⁰⁰⁰ʒ een ee RRC 1,473 49,244 33.43 
1015-5. e or o E sh ah 8 1,658 89,916 24.07 
// ccr Tee el Ie E 1,578 45,212 28.65 
Table 10.—Principal producers 
Commodity and company Address Type of activity County 
Cement: South Dakota Cement Box 360 Wet-process, 3-rotary- Pennington. 
a Rapid City, SD 57701 kiln plant. 
ays 
Anericdn Colloid Co |... Box 160 Open pit mine and plant Butte. 
Belle Forche, SD 57717 
Black Hills Clay Products Co Box 428 apen pit mine and Do. 
Belle Forche, SD 57717 rick plant. 
South Dakota Cement Box 360 Open pit mine and plant Pennington. 
Commission. Rapid City, SD 57701 
Feldspar: Pacer Corr Box 311 Open pit mines and Custer. 
5 SD 57730 dry-grinding plant. 
Gold: Homestake Mining Co R 875 Underground mine, Lawrence. 
eb SD 57754 cyanidation mill, and 
refinery. 
«Comin South Dakota Cement Box 360 Open pit mines Meade. 
mmission. Rapid City, SD 57701 
"Pete Lien & Sons, Ine Box 3124 l-rotary-kiln, Pennington. 
Rapid City, SD 57701 l-vertical-kiln, 
continuous-hydrator plant. 
Sand and gravel (commercial): 
W. rtholow & Sons Box 3 Pits ete eie Various. 
Construction. Huron, SD 57350 
Albert Bielke -—-------- Aberdeen, SD 57401 Pit and plant Brown. 
Birdsall Sand and Gravel Box 767 xA HU A Fall River and 
„Inc. Rapid City, SD 57701 l Pennington. 
Concrete Materials Co 100 South Dakota Ave. Pits ao hs os op oe nida Minnehaha and 
Sioux Falls, SD 57102 Roberts. 
Duinick Brothers Olivia, MN 56277 Pit and plant . Pennington. 
Construction. 
L. G. Everist, Inne 302 Paulton Bidg. „% A E d Various. 
Sioux Falls, SD 57102 
Fischer Sand and Gravel Box 1034 50 Lawrence. 
Dickinson, ND 58601 
Fodness Gravel! Route 5 EPERE: |: fe ase eps ee ate Minnehaha. 
Sioux Falls, SD 57701 
Hallett Construction Co Box 3 x ee A Lu os Codington. 
St. Peter, MN 56082 
Highway Construction Co- Box 511 PHI. cd NE eR Pennington. 
Rapid City, SD 57701 
Mannerud, Ine Box 223 Rant Brookings. 
Brookings, SD 57006 
F. J. McLaughlin Oo Box 13 „CCC Codington. 
Watertown, SD 57201 
N & M Construction, Ine x 337 PN ee ⁰ 8 Meade. 
Sturgis, SD 57785 
Reynolds Construction Co Box 689 FEI A Minnehaha. 
Sioux Falls, SD 57101 
Weelborg Brothers, Ine Dell Rapids, SD 57022 _ _ Pits and mill... Various. 
1 Homestake Mining Co- Box 875, Lead, SD 57754 See gold- ------------ Lawrence. 
tone: 
Cold Spring Granite Co Cold Spring, MN 56320 2 quarries _ Grant. 
Concrete Materials Co _ _ _ _ _ 100 South ota Ave. Quarry and plant: Minnehaha. 
Sioux Falls, SD 57102 
Dakota Granite o Box 269 2 quarries ----------- Grant. 
Milbank, SD 57252 
Delano Granite Works, Ine Delano, MN 55328 Quarry ------------- Do. 
L. G. Everist, Inne 302 Paulton Bldg. Quarry and plant Minnehaha and 
Sioux Falls, SD 57102 Pennington. 
Hills Materials Co Box 1392 „ ictus Pennington. 
Rapid City, SD 57701 
Robert Hunter Granite 501 East Drake St. Quarry - -—----------- Grant. 
„Inc. Milbank, SD 57252 
Pete Lien & Sons, Ine 312 Quarry and plant: Pennington. 


x 31 4 
Rapid City, SD 57701 
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Table 10.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone —Continued 

Sequoya Granite Co Box 1033 Quarry _____________ Grant. 
Milbank, SD 57252 

South Dakota Cement Box 360 Quarry and plant Pennington. 

Commission. Rapid City, SD 57701 

Spencer Quarries, Ine Spencer, SD 57374 Quarry _____________ Hanson. 

Steiner-Rausch Granite Co Route 2, Box 36 i SAO! oak aN ch LL Grant. 
Ortonville, MN 56278 

Summit-Delzer Joint Venture Box 1551 ues cg. uo mas le Lawrence. 


Rapid City, SD 57701 


The Mineral Industry of 
‘Tennessee 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Tennessee Division of 
Geology, for collecting information on all minerals. 


By Robert F. May! and Robert E. Hershey? 


Mineral raw materials produced in 1977 
amounted to $521 million. Tennessee was 
the leading State in producing zinc ore, ball 
clay, and pyrites. It was fourth in the 
production of phosphate rock. The State 
was also an important processor of mineral 
raw materials, and sixth in the production 
of aluminum metal. Coal continued to lead 
in the value of mineral commodities pro- 
duced during 1977 followed by stone and 
zinc ore. The prolonged strike at Cities 
Service Co.'s Copperhill operation, com- 
bined with lower copper prices, resulted in a 
large decrease in copper production and 
value. 

Exploration continued to be active during 
1977 for coal (including lignite), zinc ore, 
fluorspar, and oil and gas. The Jersey Min- 
iere Zinc Co. continued development of its 
zinc mines in central Tennessee. Production 
at the Elmwood mine increased zinc ore 
output from 2,000 to 3,000 tons per day, and 
the new Gordonsville mine is being devel- 
oped for 1978 production. The company’s 
new electrolytic zinc refinery under con- 
struction at Clarksville was ahead of sched- 
ule. The Carthage Zinc Co. (a subsidiary of 
St. Joe Minerals Corp.) was sinking a shaft 
east of Carthage which is due for comple- 
tion in 1978. 

There were about 750 producing mines 
operating during 1977, coal mines being the 
most numerous with about 400 companies 
operating mines at some period of time 
during 1977, including 12 underground coal 
mines producing over 100,000 tons per year. 


Also, there were 130 stone quarries and 
approximately 90 sand and gravel oper- 
ations active during 1977. There were 44 
active clay pits and 63 phosphate rock 
surface mines. There were 11 large under- 
ground mines operating during 1977; 8 pro- 
ducing zinc ore and 3 producing copper ore. 

Legislation and Government Pro- 
grams.—The Tennessee Div. of Geology con- 
tinued its statewide program of quadrangle 
geologic mapping and mineral resources 
investigations in cooperation with the Ten- 
nessee Valley Authority (TVA). In addition, 
the division continued its broad program of 
basic and applied research which included 
an extension of a grant from the U.S. 
Department of Energy. A seismic study of 
the Valley and Ridge Province comprised of 
two profiles across the Province was com- 
pleted and stratigraphic drilling of the 
Chattanooga Shale was initiated. 

The State Oil and Gas Board operating 
through the Div. of Geology continued its 
regulation of the growing oil and gas indus- 
try of Tennessee. 

The Div. of Geology has opened a new 
office at Memphis that will relate to geolog- 
ic hazards as well as other geologic re- 
search. 

The Geologic Services Branch, TVA, con- 
tinued its program of airborne magnetic 
surveying, resulting in additional coverage 
of 6,100 square miles in the eastern and 
middle parts of the State. Cataloging of 
mineral information in the U.S. Geological 
Survey’s (USGS) Computer Resources Infor- 
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mation Bank system was continued. To 
date, 4,100 mineral records have been en- 
tered by TVA into the system. 

In addition, the Branch engaged in a wide 
variety of engineering geology investiga- 
tions relating to the locations of steam- 
plants. Major projects under construction, 
or near completion, included the Tellico 
Dam, Columbia Dam, and Racoon Mountain 
pumped storage reservoir and plant, and 
the Hartsville, Sequoyah, and Watts Bar 
nuclear plants. 

USGS was engaged in a cooperative pro- 
gram of geological and topographic map- 
ping with the Tennessee Div. of Geology. 
The USGS was also making water resources 
investigations under cooperative agree- 
ments with several State agencies. 

The Tennessee Div. of Surface Mining 
continued its regulation of surface mining 
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operations and the reclamation of lands 
disturbed by such mining. The division 
issued 277 permits covering 4,527 acres for 
surface mining during the year. 

The Mining Enforcement and Safety Ad- 
ministration (MESA) operated out of five 
offices in the State (Knoxville, Jacksboro, 
Jellico, Jasper, and Franklin), in carrying 
out its regulatory responsibilities with re- 
gard to the health and safety of miners. 

The Div. of Mines, Tennessee Department 
of Labor, operating out of Knoxville offices, 
carried out its mine inspection responsibili- 
ties under the State Mining Law. 

Tennessee has a coal severance tax of 20 
cents per ton of coal mined; reports and 
payments are due the 15th of each month. 
The State also has a production tax of 4.2 
cents per 42-gallon barrel of crude oil and 
5% of sales price of any gas sold. 


Table 1.—Mineral production in Tennessee! 


Mineral 


Cement: 

Mason) thousand short tons. . 

Portland. oum Retos ae do_ ___ 
ON Gane aa ah here 9 ee pst do- 
Coal (bituminous) ___________. ~____- _ do- 
Co er (recoverable content of ores, etc.) _ _ short tons 
Gok (recoverable content of ores, etc. troy ounces _ 
Natural gass million cubic feet. 
Petroleum (erude - ----— thousand 42-gallon barrels. _ 
Phosphate rock thousand short tons. . 
Sand and grave“ẽ]ntn’n do... 


Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 
Stone thousand short tons. . 
Zinc (recoverable content of ores, et.) short tons... 
Combined value of barite, clays (bentonite and fuller's 
earth), lime, pyrites, and items indicated by symbol W 


Total 


1976 1977 

: Value . Value 
Quantity (thousands) Quantity (thousands) 
175 $6,476 195 $7,878 
1,256 43,495 1,522 52,894 
1,530 11,578 1,578 13,968 
9,283 151,372 9,433 206,226 
11,131 15,494 6,187 8,266 
W W 13 2 
41 24 263 195 
598 8,203 820 11,271 
1,801 714,541 1,926 14,253 
11,096 20,129 12,773 29,197 
78 339 60 278 
37,600 86, 156 41,911 100,137 
82,512 61,059 90,438 62,221 
XX 15,862 XX 14,585 
XX 1439,728 XX 521,371 
XX 225,712 XX P257,349 


"Revised. 


PPreliminary. 
XX Not applicable. 


value"figure. 


W Withheld to avoid disclosing company proprietary data; included with ‘(Combined 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Excludes bentonite and fuller's earth; value included with “Combined value" figure. 


Table 2.— Value of mineral production in Tennessee, by county! 2 


(Thousands) 
Count 1976 1977 Minerals produced in 1977 
y in order of value 
Anderson. |... .. W W Stone, sand and gravel. 
Bedford _____________~_ W $1,108 Stone. 
Bentoůonn W Sand and gravel, stone. 
Bledsoee ....... W ay 
Blount - tt $2,114 W Stone. 
Bradley W W Do. 
Campbelili ....... W W Stone, sand and gravel. 
Cannon _____________- W 161 Stone. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Tennessee, by county! ? —Continued 


avidson _____________ 


Franklin 
Gibson- —-----------— 


See footnotes at end of table. 
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Minerals produced in 1977 
in order of value 


Clays. 
Stone. 
Do 


Do. 


Do. 
Sand and gravel, stone. 
Stone, sand and gravel. 
Stone, cement, clays. 
Stone, sand and gravel. 
Stone. 


Do. 
Sand and gravel. 
Do 


Stone. 
Cement, stone, sand and gravel, clays. 
Clays. 
Phosphate rock, stone. 
Zinc, stone. 
Stone, sand and gravel. 
tone. 


Do. 
Cement, stone, sand and gravel, clays. 
Sand and gravel. 
Stone, sand and gravel. 
Stone. 
Clays, sand and gravel. 
Phosphate rock. 


Stone, sand and gravel. 

Stone. 

Zinc, stone. 

Stone. 

Cement, zinc, stone, lime, sand and gravel, 
clays. 

Sand and gravel. 

Stone, sand and gravel. 

Stone. 

Sand and gravel, barite, stone. 

Lime, stone, sand and gravel. 

Sand and gravel, stone. 


Sand and gravel. 
Cement, stone, sand and gravel. 
Stone. 
Phosphate rock, stone. 
Stone. 
Do. 
Do. 
Sand and gravel. 
Stone. 
Sand and gravel. 
Stone. 
Copper, pyrites, zinc, silver, gold. 
Stone, sand and gravel. 
Stone. 
Stone, sand and gravel. 
Stone. 
Do. 


Stone. 

Stone, sand and gravel. 
Sand and gravel. 

Zinc, stone. 

Sand and gravel, stone. 
Cement, stone, clays. 
Stone. 

Sand and gravel. 

pone sand and gravel. 


Stone. 


Sand and gravel. 
Clays. 


Stone. 
Phosphate rock, stone. 
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Table 2.— Value of mineral production in Tennessee, by county! ? —Continued 


(Thousands) 
County | 1916 197 Mur vir “ 
VCC W W Stone. 
Undistributed -- $290,321 $378,148 
Total 439,728 521,371 


Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1The following counties are not listed because no production was reported: Cheatham, Chester, Crockett, Hancock, 
Haywood, Henderson, Lake, Lewis, and Trousdale. 
8 The values of petroleum and natural gas are based on an average price per barrel and cubic foot, respectively, for the 

tate. 

Includes some sand and gravel, natural gas, petroleum, and coal that cannot be assigned to specific counties and 
values indicated by symbol W. | 

*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Tennessee business activity 


D Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor for ere thousands 1,834.0 1,906.0 +3.9 
Unemployment ccon c do- 110.0 120.0 +9.1 
Employment (nonagricultural): 

V! ie ea a E cee oe eed m do- 9.4 9.2 2.1 
Manufacturing — ese do ___ 486.1 506.5 +4.2 
Contract construction do... 13.8 15.6 +2.4 
Transportation and public utilities do- 73.7 77.0 +4.5 
Wholesale and retail trale do____ 339.5 349.8 +3.0 
Finance, insurance, real estate do ... 69.3 10.4 -- 1.6 

FEVICOB .* 0m ees cerato 8 do... 240.5 290.5 +4.2 
Goernmennnddddd cmm do. .. 283.1 289.7 +2.3 

Total nonagricultural employment do- 1.575.4 1.628.7 +3.4 

Personal income: | 
Total Shae ach a A y A ah Se eU. millions $22,462 $24,869 +10.7 
Percapig.. c) ee sm LC · dd 88 $5,305 $5,785 +9.0 
Construction activity: 
Number of private and public residential units authorized |... _ 19,136 26,467 +38.3 
Value of nonresidential construction millions 8347.5 8418.3 +20.4 
Value of State road contract awards do_ ___ $141.8 $237.1 + 67.2 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 1,481 1,654 +11.7 
Mineral production value: 
Total crude mineral value |... ~~ ___~__________ millions $439.7 $521.4 +18.6 
Value per capita, resident populatiol Mh $104 $121 +16.3 
Value per square milie 510,409 $12,342 +18.6 


PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of stone, coal, and total value of mineral production in Tennessee. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Nonmetals accounted for 45% of the total 
value of minerals produced in Tennessee in 
1977, a slight increase over that of 1976. 
Principal commodities, in order of decreas- 
ing value, were stone, cement, sand and 
gravel, phosphate rock, and clays. 

Barite.—Ground and crushed barite was 
produced by the C. R. Wood Co., Inc., from 
its mine and concentration plant in Loudon 
County. Production was shipped to out-of- 
State purchasers for use as ground barite in 
paint manufacture. Production decreased 
41% in 1977 from the 1976 level. 

Cement.—Production of portland cement 
in 1977 was 1,476,000 tons with sales of 
1,522,000 tons, valued at nearly $53 million, 
an increase of 21% over that of 1976. 
Masonry cement production increased 8% 
over 1976 production to nearly 211,000 tons. 
Shipments increased 11% to over 194,000 
tons, and its value increased nearly 22% as 
the result of the increase of average per ton 


value from $36.98 to $40.50. - 

Six plants, operated by four companies, 
produced portland cement in Tennessee: 
Penn-Dixie Industries, Inc., at Richard City 
and Kingsport; General Portland, Inc., at 
Chattanooga; Ideal Basic Industries, Inc., at 
Knoxville; and Gulf and Western Indus- 
tries, Inc., (Marquette Co.) at Nashville and 
Cowan. All of these companies except Ideal 
Basic Industries, Inc., produced masonry 
cement also. 

Ready-mix companies were the largest 
users of portland cement using 62% of the 
output, followed by concrete product manu- 
facturers (22%), building material dealers 
(9%), and all others (7%). 

Ideal Basic Industries, Inc., began a $28 
million construction project at its Knoxville 
facility that will replace four small, wet- 
process kilns with a new precalcining pre- 
heater kiln. Plant capacity will be increased 
from 470,000 to 580,000 tons per year while 
reducing fuel consumption about 5092.5 


MINERALS YEARBOOK, 1977 


556 


SV9 vun VN ONY M 2700130 * 


(uoisuauig) 3188 VW C) 


(uoisuewig) 3NOISONVS ($$) 


— 2E — 


9NiNIW 1v09 EU vivuis 9uiiv38 1v02. N 


U3440)j (9) 


'S1V13W 


JNIZ D 


:$1303 1VU3NIW 


Is (D 


9NININ 31VHdSOHd O) 3308 JLVHASOHA Ej 


(eg) Av12 X) 


INVId Id WY 


'S1V13N NON 
1 UAM ws 46 — 3 0N3931 
ajeas 
ade 
\, 
v 
/ 
» 
o 


Figure 2.—Generalized map of selected mining areas and industries in Tennessee. 
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Table 4.—Tennessee: Portland cement 
salient statistics 


(Short tons) 
1976 1977 

Number of active plants 6 6 
Production 1,288,952 1,476,367 
Shipments from mills: 

uantity ____________ 1,256,210 1,521,816 

c aana $43,495,480 552,894,442 
Stocks at mills, Dec. 3B! 152,271 153,261 


Table 5.—Tennessee: Masonry cement 
salient statistics 


(Short tons) 
1976 1977 

Number of active plants 5 5 
Production 194,957 210,628 
Shipments from mills: 

uantity i 175, 104 194,521 

% ³ A $6,476,048 $7,878,481 
Stocks at mills, Dec. 31 21,937 21,244 
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Clays.— Tennessee led the Nation in pro- 
ducing ball clay in 1977, accounting for 70% 
of the total. Production of 628,428 tons 
valued at $12,511,168 was an increase in 
tonnage of 22% and in value of 25% over 
that of 1976. On the other hand, production 
of common clay and shale decreased 6% in 
tonnage and 8% in value from 949,668 tons 
and $1,457,249 in 1976. Ball clay was pro- 
duced from 18 open pits in Weakley, Henry, 
Carroll, and Gibson Counties. Principal pro- 
ducers were Kentucky-Tennessee Clay Co., 
Cyprus Industrial Minerals Co, H. C. 
Spinks Clay Co., Inc., and Old Hickory Clay 
Co. Major uses for ball clay were pottery, 
floor and wall tile, and sanitary ware. 

Common clay and shale was produced by 
9 companies from 1" open pits. General 
Shale Products Corp. was by far the largest 
producer in operating five mines in four 
counties. Other significant producers were 
General Portland, Inc., Tennlite, Inc., W. G. 
Bush and Co., and Shalite Corp. Principal 
uses for common clay and shale were in the 
production of face and common brick, port- 
land cement, concrete block, lightweight 
aggregate, and structural concrete. 

Fuller's earth was mined in Henry Coun- 
ty by Lowe's, Inc. Tonnage decreased 646 
and value decreased 7% from that of 1976. 


Table 6.—Tennessee: Ball clay sold or used by producers, by kind and use 


(Short tons) 
U 1976 1977 
ax Airfloat Unprocessed Total  Airfloat Unprocessed Total 
Fine china - dinnerware__ ... .. 31,749 a 31,749 25,476 ur 25,476 
Electrical porcelain ___—~____ — W 14,320 W W 1,150 
Floor and wall tile, ceramie W W 11,421 W W 33,254 
Glazes, glass, and enamel _ _ _ _ _ _ 496 um 496 i c one Za 
Pottery o o oc os Soo W W 191,855 W W 199,859 
Sanitary ware W W 68,993 RA W W 
Other use 211,532 201,863 266,806 371,091 170,975 2301,803 
Exportss?s?s 52.000 16,105 68.105 32,043 28,843 60,886 
rr eue 295,777 217,968 513,745 428,610 199,818 628,428 


W Withheld to avoid disclosing company proprietary data; included with Other uses.“ 

Includes asphalt emulsion (1976), common brick, catalysts (oil refining), china/dinnerware (1977), crockery and other 
earthenware, electrical porcelain (1977), fertilizers, fiberglass (1977), firebrick (block and shapes), floor and wall tile 
(ceramic, 1977), flower pots, high alumina refractories, kiln furniture, mortar and cement, mineral wool and insulation 
(1976), oil and grease absorbents (1976), paper coating (1977), paper filling (1977), pesticides and related products, pet 
absorbent (1977), pottery (1977), rubber, asphalt tile (1977), quarry tile (1976), waterproofing and sealing, and data 


indicated by symbol W. 


2Incomplete total; remainder included with total for each specific use. 
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Table 7.—Tennessee: Common clay sold or 
used by producers, by use 


(Short tons) 


Use 1976 1977 
Brick 580,44 543,704 
Portland cement 199,530 197,236 
Concrete block 232,650 205, 728 
Structural concrete 3,300 3,000 

lll 8 1,015,924 949,668 


Fluorspar.—U.S. Borax and Chemical Co. 
completed drilling over 210 holes, ranging 
in depth from 300 to 1,000 feet in the 
Stephens area near Sweetwater in Monroe 
County. A preliminary feasibility study on 
the project area was completed and an 
environmental study to collect baseline da- 
ta was begun. 

Graphite.— Synthetic graphite was pro- 
. duced from petroleum coke by Union Car- 
bide Corp. at its plant in Maury County 
near Columbia. Manufacture of electric fur- 
nace electrodes was the primary use of the 
graphite. 

Lime.—Quicklime and hydrated lime was 
produced from two plants in eastern Ten- 
nessee in 1977 and was 3% below 1976 
production. Bowaters Southern Paper Corp. 
operated a plant at Calhoun in McMinn 
County, and Williams Lime Manufacturing 
Co. operated a plant in Knoxville, Knox 
County. 

Perlite. —The Chemrock Corp. produced 
perlite at its Nashville plant. Value of 
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expanded perlite in 1977 was up 22% over 
that of 1976. The product was used in 
insulation, agricultural and construction 
aggregates, and as a filter aid. 

Phosphate Rock.—1977 marketable pro- 
duction of concentrate, produced from 
3,646,037 tons of surface-mined phosphate 
rock, increased 7% over that of 1976 to 
1,926,044 tons. However, a decrease in the 
average price from $8.07 to $7.40 resulted in 
an overall decrease in value of 2% to 
$14,253,000. In spite of the increased pro- 
duction, Tennessee ranked fourth in the 
Nation. 

Phosphate rock was produced in Maury, 
Williamson, Hickman, and Giles Counties 
in the Columbia-Mt. Pleasant district of 
south-central Tennessee. Major producing 
companies (in order of decreasing tonnage) 
were the Monsanto Industrial Chemical Co., 
Hooker Chemicals and Plastics Corp. (a 
subsidiary of Occidental Petroleum Corp.), 
and Stauffer Chemical Co. A fourth produc- 
er was M. C. West, Inc. Surface mine 
permits were issued for 1,614 acres. Mining 
operations disturbed 828 acres and the 
State approved the reclamation of 679 
acres. 

The average grade of ore mined was 
slightly over 20% PO,. Most of the Ten- 
nessee production was reduced to elemental 
phosphorus in electric furnaces of the major 
producers, with the elemental phosphorus 
being converted into a wide variety of indus- 
trial chemicals. 


Table 8.—Tennessee: Clays sold or used by producers 


Year and type 


1976: 
Ball clay 


1977: 
Ball cla 


XX Not applicable. 


Value 
h A ig ) Ave 
(sho ns rage 
Total per ton 
3 513,745 $9,996,374 $19.46 
. 1,015,924 1,581,536 1.56 
. 1,529,669 11,577,910 XX 
MEESE NENE 628,428 12,511,168 19.91 
PEET 949,668 1,457,249 1.53 
O EAR 1,578,096 13,968,417 XX 
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The grade of the marketable rock sold or 
used during the year, compared with pre- 
vious years, was: 
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concentrates from the flotation plant yield- 
ed industrial chemicals (mostly sulfuric ac- 
id) and iron pellets. The company also 
continued revamping of their pellet plant 
during the year. 


Grade, Percent distribution Sand and Gravel.—Sand and gravel pro- 
BPL content! 1975 1976 1977 duction was up 15% over that of 1976 from 
11.1 million tons to nearly 12.8 million tons 

ieee ME 5: 8 246 in 1977. Eighty-nine pits were operated by 
6695-7095 _ _ _ 1.6 1.1 __ 69 companies or governmental entities in 34 


11.0% BPL (bone phosphate of lime) = 0.458% P20s. 


Pyrites.—Tennessee led the Nation in 
pyrite production in 1977. However, because 
of a strike that closed the Copperhill facility 
of Cities Service Co. from mid-April to mid- 
August, tonnage dropped 43% from the 
1976 production level. Processing of sulfide 


counties, with western Tennessee the most 
important producing area. As in prior 
years, Shelby County (Memphis) with 16 
mines was the leading producer with 45% of 
the total sold or used during 1977. Benton 
County ranked second with four mines and 
1196 of the total and was the leading pro- 
ducer of industrial sand (86% of the total) 
used for glass and other industrial purposes. 


Table 9.—Tennessee: Phosphate rock sold or used by producers 


P205 


Rock onteni Value 
Year Total A 

0 verage 

(thousand short tons) (thousands) per ton 
1 ͥ ³·Ü¹¹o ww ³ 8 2, 665 699 813,812 $5.18 
/// ey ee ion T K ͥ ⁰⁰ʒ nee 2,607 708 20, 594 7.90 
7; ĩ³Ü¹ -in ͤ³ͤ / ² K REDEEM 2,393 617 29,921 12.50 
JyJ)JJ!•kkö;ösöVV x 1.908 494 15,326 8.03 
// ³ð / ³ð2ͤ ³ ⁰⁰⁰ 1.900 480 14,064 7.40 

Table 10.—Tennessee: Production of phosphate rock 
Mine production Marketable production Value, marketable 
Y (thousand short tons) (thousand short tons) production 
ear . nisiodo cicer MN 
Total Average 
Rock P20s Rock P20s (thousands) per ton 

Id A Oe 4,168 894 2,512 653 $12,799 $5.10 
ö§5 m SO a em 4,135 821 2,411 648 18,465 7.66 
r ͤ A 4.052 808 2,291 588 28,803 12.57 
JJ ye et ese 3,332 681 1,801 464 714,541 8.07 
If;;ör§ ⁵ ͤ ĩ m ets 3,646 733 1.926 487 14.253 7.40 
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Table 11.—Tennessee: Sand and gravel sold or used 
by producers, by county 


(Thousand short tons and thousand dollars) 


1976 1977 


County Number Number 
of Quantity Value of Quantity Value 
mines mines 

Andersoennn 1 60 150 1 6 
Bens eet ee 5 1,360 3,837 4 1,466 5,462 
Campbell] 20 BRE 2 W W 2 W 
Carroll: . aues 1 (3) 1 NM E - 
Coffee «c co E A 2 392 W 1 326 896 
Cumberland _________________~_ 2 W W 4 182 358 
DPF 8 1 W W 1 237 403 
Dyer. us ——i ahaa 3 265 374 2 W W 
FFP? GWh eL 3 71 47 2 59 99 
Hardeman ns 3 193 281 2 W W 
Hardin --------------------- 2 W W 3 117 192 
Khot Lom 2 W W 3 298 933 
Lauderdale_________________ _~_ 6 77 81 6 77 125 
Lawr ente 1 15 11 1 15 15 
Madison 3 75 95 3 95 158 
Mrs. ee 1 16 48 1 W W 
Obion 2-2 o ĩðVE!u ee 5 209 279 5 325 640 
//%%ͤ% ĩ⅛˙ w 8 2 W 1 239 406 
Sl a le eerie 18 4,249 7,228 16 5,776 10,366 
'T3pton uo 153. ) v ec 6 393 582 6 5 
UY Uo eo ð³ ˙ m te a Se ENS 1 70 140 1 45 
Wayne: oa ee ees 1 W 148 1 W 136 
Other counties 22 3,647 11.831 23 2, 906 7,994 

Totalvdvd)d 93 11,096 25,129 89 12,773 29,197 


W Withheld to avoid disclosing company proprietary data; included with “Other counties.” 

Less than 1/2 unit. : 

"Includes Franklin, Greene, Hamilton, Hawkins (1976), Henry, Houston (1976), Humphreys, Loudon, McMinn, 
McNairy, Putnam, Roane, Sevier, Stewart (1977), Unicoi, and Washington (1976) Counties. 

3Data may not add to totals shown because of independent rounding. 


Table 12.— Tennessee: Sand and gravel sold or used by producers, by use 


1976 1977 
Use uantity V 1 V ] Quantity V l V l 
(thousand aue aiue (thousand ed ae 
Short tona) (thousands) per ton short tons) (thousands) per ton 
Construction: 

Sand lanua Ss An 5,533 $10,673 $1.93 6,634 $13,711 $2.07 
Gravel unen teer ĩ EL i 4,678 9,465 2.02 5,390 10,542 1.96 
Total’ or average 10,211 20,138 1.97 12,023 24,253 2.02 
Industrial sand - - -- --------------- 885 4,991 5.64 150 4,945 6.59 
Grand total! or average 11,096 25,129 2.26 12,773 29,197 2.29 


1Data may not add to totals shown because of independent rounding. 
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Table 13.— Tennessee: Construction sand and gravel sold or used, by major use category 


uantity 
Use (thousand 
short 
tons) 
Concrete aggregate (residential, 
nonresidential, highways, bridges, dams, 
waterworks, airports, etc.)) 3,012 
Concrete products (cement blocks, bricks, 
pipe, etc.) o 1,590 
Asphaltic concrete aggregates and other 
bituminous mixtures 1,331 
ee and coverings- ------------- E 
Fü ie re Pte eRe é 1 
Other uses- - ------------------—- 182 
Total! or average 10,211 


1976 1977 
antity 
Value Value (thousand Value Value 
(thousands) per ton short (thousands) per ton 
tons) 
$7,250 $2.06 3,004 $6,890 $2.29 
3,862 2.43 2,008 4,812 2.40 
2,680 2.01 1,837 3,993 2.17 
5,185 1.70 4,103 7,127 1.74 
705 1.30 779 852 1.09 
456 2.51 292 578 1.98 
20,138 1.97 12,023 24,253 2.02 


Data may not add to totals shown because of independent rounding. 


Silicon Carbide.—The Carborundum Co. 
produced silicon carbide in 1977 at its 
Jacksboro plant in Campbell County. The 
product was used for abrasives, refractories, 
and metallurgical applications. 

Stone.—Stone production for 1977 was up 
1196 from that of 1976 and amounted to 41.9 
million tons valued at $100.1 million. It was 
the second most valuable mineral commodi- 
ty produced in Tennessee, exceeded only by 
coal. 

Crushed stone accounted for more than 
99% (both tonnage and value) of total stone 
production in 1977. Crushed stone was pro- 
duced in 64 counties located in central and 
eastern Tennessee by 82 companies from 
130 limestone quarries with a small amount 
as byproduct from dimension stone oper- 
ations and zinc mining. Seven companies 
producing over 1 million tons each account- 
ed for 5295 of the State's total production. 
In order of descending tonnage they were 


Vulcan Materials Co. operating 22 quarries; 
ASARCO Incorporated, 5 quarries; Ralph 
Rogers and Co., Inc. 6 quarries; Hoover, 
Inc., 2 quarries; Koppers Co., Inc., 4 quar- 
ries; Webb Stone Co., 2 quarries; and Porter 
Brown Limestone Co., 2 quarries. End uses 
for crushed stone were dense-graded road- 
base (32%), roadstone (17%), concrete aggre- 
gate (15%), bituminous aggregate (7%), ag- 
ricultural limestone (8%), macadam aggre- 
gate (6%), cement manufacture (5%), and 
all other uses (10%). 

Dimension stone was produced by six 
companies from eight quarries for rubble, 
rough blocks, stone veneer for homes, and 
other miscellaneous uses. Output declined 
31% from 1976 production to 13,400 tons 
valued at $941,000. Leading producers were 
Turner Stone Co., John J. Craig Co., and 
Crab Orchard Stone Co., Inc. The Georgia 
Marble Co. closed all of its Tennessee oper- 
ations. 


Table 14.—Tennessee: Stone sold or used by producers in 1977, by type 


XX Not applicable. 


uantity 


; Value Value 

Quarries i „ (thousands) per ton 
ae 8 13 $941 $72.38 
ee 130 41,897 99,196 2.37 
zinc 138 141,911 100,137 XX 


Data do not add to total shown because of independent rounding. 


562 MINERALS YEARBOOK, 1977 


Table 15.—Tennessee: Crushed limestone! sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
Count Number Number 
7 of Quantity Value of Quantity Value 
quarries quarries 
Campe!!! zu 3 1,236 2,270 3 1,560 2,997 
Cannon o ä ACIE 1 W 1 
Clay uec æ ç é“... v 88 1 W 1 69 138 
% ³˙³»».—iũ¹ð1ꝛĩ ³˙ mm mu 8 1 112 169 1 113 170 
Cumberland ___________________ 3 797 2,259 2 
Davidson 8 3,747 8,503 8 4,645 10,727 
De Kalb ______________________ 2 2 231 
Fentress______________________ 2 292 664 2 W 
Franklin. _-----------------—-—- 4 1,040 2,544 4 1,125 2,981 
öÄĩ] ˙˙ E ee ee We ee ctm 1 1 47 601 
Erne EA 4 368 888 4 W W 
Jefferson _________~___~_____ LL 2a 7 1,995 4,516 7 2,203 5,711 
KNOX. imn ee et he 7 2,783 6,038 8 3,155 7,518 
Lawrence _____________________ 1 1 5 
Marion: mice ee 88 3 1,227 2,721 3 1,217 2,786 
Moore — a es ns ee to 1 66 1 2 
Overton --------------—-—-—-—-—-——- 2 W 2 215 468 
Pickett. -------- -n 1 34 34 1 62 . 62 
Putnam - ans 3 525 1,243 3 598 1,482 
Rutherford __________~__________ 3 1,138 2,587 3 908 2.229 
Stewart: omnem eue 1 W 1 191 
UI ANCOR Lc em e 1 169 219 1 248 423 
rr 88 3 459 1,850 3 510 2,110 
Van Büufrfeãnnaqnntn, oe ee 1 200 3 1 W l 
Washington 5 242 415 5 114 196 
Undis tribute 57 21,074 46,220 60 24,248 57,057 
. n neat 126 37,574 83,677 130 41,893 99,053 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Includes dolomite. 

2Includes Anderson, Bedford, Benton, Blount, Bradley, Carter, Claiborne, Coffee, Decatur, Dickson, Grainger (1977), 
Grundy, Hamblen, Hamilton, Hardin, Hawkins, Humphreys, Jackson, Johnson, Lincoln, McMinn, Macon, Marshall, 
Maury, Meigs, Monroe, Montgomery, Rhea, Roane, Robertson, Sequatchie, Sevier, Smith, Sullivan, Sumner, Warren, 
White, Williamson, and Wilson Counties. | 

Data may not add to totals shown because of independent rounding. 


Table 16.—Tennessee: Crushed limestone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


U 1976 1977 

se ——ñ..ññ;ñ.! TO TTR TTT EREE E — HTC PT TET HOTTIES, 
Quantity Value Quantity Value 
Dense-graded roadbase stone. ~ - - - - -- - ---------------- 12,170 26,440 13,330 30,410 
PU n o i as k hen a 8 6,571 14,290 7,683 17,050 
Concrete aggregallmmdgdꝓ⁴e „ 5, 619 12,060 6,236 15,040 
Bituminous aggregate — 2,453 5,205 3.8 8,686 
icultural limestone ____________________________ 2,936 6,864 2,878 7,399 
acadam aggregate _____________________ Le 2,433 5,401 8 4,197 
Cement manufactuuk᷑-᷑- 1,815 4,153 1,841 4,692 
Surface treatment aggregate 1,440 3,261 1,664 3,825 
Mineral LOO o Se et re = Sol ee Bo W W 537 2,207 
Riprap and jetty stone _____________________________ 594 1,262 483 962 
Railroad ballast_ ---—---------------------—----—-—— W W 266 505 
Finesse W W 259 638 
Acid neutralization - - ----------------------—-——-—_— "S E 231 W 
Sulfur dioxide - - - - ---------------—-----—-----——— Da Se 66 173 
Drain fields ———. ee a cem rec CT W W W 

e, ß d at pel 1.544 4,745 682 3, 269 
Total fie ru s ⅛ ⅛ O æmæe . m.:. r 88 37,574 83,677 41,893 99,053 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 

Includes limestone, marble, and sandstone (1976). 

2Includes stone used in lime manufacture, mine dusting, whiting, other filler, glass manufacture, asphalt filler, 
terrazzo and exposed aggregate, unspecified uses, and uses indicated by symbol W. 

Data may not add to totals shown because of independent rounding. 
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Table 17.—Tennessee: Dimension stone’ sold or used by producers, by use 


1976 1977 
Use Short Cubic feet Value Short Cubic feet Value 

tons (thousands) (thousands) tons (thousands) (thousands) 

Rubbllle 2,617 33 $90 W W W 
House stone veneer... 1,690 22 54 2,340 30 4 
Cut stone W W W 1,944 25 352 
Sawed stone 1,404 16 247 W W W 
Irregular-shaped stone 2,569 33 86 W W W 
Dressed flagging PIENE NN 54 1 9 75 1 13 
Other uses? _______________ 11,140 129 1,841 9,050 106 502 
Total® _-_____________ 19,474 233 2,328 13,409 162 941 


W Withheld to avoid disclosing company proprietary data; included with “Other uses." 


1Includes sandstone and marble. 


?Includes stone used as rough blocks, rough flagging, rough monumental (1976), unspecified uses, and uses indicated by 


symbol W. 


3Data may not add to totals shown because of independent rounding. 


Sulfuric Acid.—Because of the strike 
from mid-April to mid-August, production 
of sulfuric acid by Cities Service Co. from 
sulfuric gases generated from roasting and 
smelting pyrite and copper concentrates at 
their Copperhill operations dropped 51% in 
1977 from the previous 1976 high. 

Vermiculite.—Production of expanded 
crude vermiculite in 1977 by the Construc- 
tion Products Div. of W. R. Grace & Co. 
from its Nashville plant increased 18% over 
that for 1976. Principal uses, in descending 
order, were block insulation, concrete ag- 
gregate, horticulture, and soil conditioning. 


MINERAL FUELS 


Mineral fuels accounted for 42% of the 
total of mineral production in 1977. 

Coal (Bituminous).—Coal production 
was up 2% to 9.4 million tons for 1977. 
Valued at $206 million, it was the highest 
valued mineral commodity produced in the 
State. 

Coke.—The Chattanooga Coke and Chem- 
ical Co., Inc. (The Mead Corp.), continued as 
the State’s only producer of coke from its 
plant at Alton Park in Hamilton County. 

Nuclear Fuel.—Nuclear Fuel Services, 
Inc., a division of Getty Oil Co., continued 
operation of its Erwin plant that engages in 
specialty and development work on nuclear 
fuels. 

Petroleum and Natural Gas.—Crude oil 
production for 1977 was 819,650 barrels, an 
increase of 37% over that of 1976. Marketed 
natural gas was 262,290,000 cubic feet. Most 
of the activity was centered in Scott, Mor- 
gan, and Fentress Counties. 


METALS 


Tennessee metals production for 1977 


accounted for 14% of the State’s total min- 
eral value. Zinc production was the domi- 
nant metal with almost 88% of the total 
value, followed by copper with nearly 12%. 
Other metals (silver and gold), as byprod- 
ucts of copper and sulfuric acid production, 
accounted for less than 1% of the total 
value. Value of total metals dropped 8% 
from 1976 value largely due to a sharp 
decrease in copper production brought 
about by the depressed copper market and a 
prolonged strike at Cities Service Co.’s Cop- 
perhill operation, which was the State’s 
only copper producer. 

Aluminum.—Although the value of alu- 
minum metal production for 1977 increased 
5% over that of 1976, tonnage decreased 9% 
with the result that Tennessee dropped 
from second to sixth place in the Nation’s 
total aluminum output. Two companies, 
Aluminum Company of America at Alcoa in 
Blount County and Consolidated Aluminum 
Corp. at New Johnsonville in Humphreys 
County, produced primary aluminum from 
imported alumina. 

Copper.—Copper production in 1977 
dropped nearly 50% in both tonnage and 
value from that of 1976. Production was 
6,187 tons of copper valued at $8.3 million, 
all from Cities Service Co. at Copperhill. 
The Copperhill facility operated three un- 
derground mines — Boyd, Calloway, and 
Cherokee — and the London flotation plant 
where these concentrates were produced — 
copper, pyrites (iron), and zinc. Zinc concen- 
trates were sold and shipped out-of-State. 
Pyrites (iron) and copper concentrates were 
processed by roasting and smelting oper- 
ations to produce sulfuric acid, copper met- 
al, and iron calcine. The iron calcine was 
further processed into iron oxide pellets 
which were sold and shipped. 


564 


MINERALS YEARBOOK, 1977 


Table 18.—Tennessee: Mine production (recoverable) of gold, silver, copper, and zinc 


1975 1976 1977 
Mines producing: Lode- - - - - - - - -----------------------——- 11 10 11 
Material sold or treated: 
re: 
Copper-zinc - -—--—--------------—— thousand short tons_ _ 1,635 2,034 1,250 
Zio Ans e cm ͤ A EE do- 3,106 3,125 3,744 
FFF C(CͤĩõĩÄĩ³êVE⁸ ⁴ .. y 8 do— 4,741 5,159 4,995 
Production: 
Quantity: 
§%?Ü—[i F p ! __troy ounces. . 1 
Silver eenen m y ð dd ¼¼ ß Lee 88 do_ _ _ _ 53,752 77,890 60,246 
Copper sna ee ð AA et ee ee eee short tons 10,041 11,131 6,187 
27) ³ do- 83,293 82,512 90,438 
Value: 
h ³Ü¹ ¹ w ͥ ͥ ͥ ⁰⅛mqqꝛ ee thousands W $2 
SLIVER anime oe ones em ete uu Rie RE do. _ __ $238 $339 278 
öùĩ˙“ Z Bi eh es we ee ie do_ _ __ 12,893 15,494 8,266 
ZInC rid. . eL Lat ek oe coe ne T do- _ __ 64,968 61,059 2,221 
177Ä ene ae eR RS eden eee ee ·1 W W 70,767 


W Withheld to avoid disclosing company proprietary data. 


Ferroalloys.—In 1977 Tennessee held its 
third ranked position in the Nation’s pro- 
duction of ferroalloys, although tonnage 
and value dropped 4% and 7%, respectively, 
from that of 1976. Six companies produced 
187,300 tons valued at $63 million. 

Roane Electric Furnace Co., Inc. (a subsid- 
lary of Engelhard Minerals & Chemicals 
Corp.) produced ferrosilicon, ferroman- 
ganese, and silicomanganese in an electric 
furnace at Rockwood in Roane County. 
Tennessee Metallurgical Corp. (a subsidiary 
of International Minerals & Chemical 
Corp.) produced ferrosilicon at Kimball in 
Marion County, and Chromium Mining & 
Smelting Corp. produced ferrochromium 
from electric furnace operations at Wood- 
stock in Shelby County. Monsanto Industri- 
al Chemical Co., Stauffer Chemical Co., and 
Hooker Chemicals and Plastics Corp. pro- 
duced ferrophosphorus as a byproduct of 
their electric furnace operations in Maury 
County. 

The principal uses of ferroalloys were as 
additives and alloying elements in the man- 
ufacture of carbon steels, stainless steels, 
other alloy steels, cast irons, and various 
alloys. 

Gold.—A small amount of gold was pro- 
duced as a byproduct from Cities Service 
Co.’s copper refining operations at Copper- 
hill. 

Iron.—Iron pellets were produced at 
Cities Service Co.’s Copperhill operations 
from iron calcine that is a byproduct of 
their pyrite roasting process. The product 
was sold and shipped to the iron and steel 
industry. The iron pellet plant revamp pro- 


gram continued during 1977 with comple- 
tion of installation of a new gas cleaning 
system designed to meet environmental re- 
quirements and improve reliability of 
operations.‘ 

Manganese.—Foote Mineral Co. contin- 
ued production of electrolytic manganese 
metal at its plant in New Johnsonville. 
Silicomanganese was produced by Roane 
Electric Furnace Co. at Rockwood in Roane 
County. Their products were used primarily 
by the steel and aluminum industries. Over- 
all consumption of manganese decreased 
from that of 1976. Lower demand, coupled 
with heavy imports, resulted in lower do- 
mestic prices for both alloys and electrolytic 
metal. 

Rare-Earth Metals and Thorium.—W. R. 
Grace & Co., Davison Chemical Div., proc- 
essed imported monazite concentrates and a 
minor amount of bastnásite for rare earths 
and thorium at its Chattanooga plant. Pro- 
duction of all types of products used for 
chemical processing and polishing com- 
pounds increased more than 10% over 1976 
production. W. R. Grace was the Nation's 
only monazite processor. 

Silver.—Silver was recovered at out-of- 
State refineries as a byproduct of refining 
copper concentrates from Cities Service 
Co.’s Copperhill operations. Production 
decreased 23% in 1977 from 78,000 troy 
ounces in 1976 to 60,000 troy ounces valued 
at $278,000 because of the strike that idled 
operations from mid-April to mid-August. 

Titanium.—Production of titanium diox- 
ide pigment using ilmenite and rutile con- 
centrates from Florida, Georgia, New 
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Jersey, and Australia continued at E. I. du 
Pont de Nemours & Co., Inc.’s facility at 
New Johnsonville. This plant, which was 
the largest of its type in the United States, 
produced a major portion of Du Pont's 
titanium oxide which was up 4% over their 
1976 production. 

Zinc.—After dropping to second place 
behind Missouri in 1976, Tennessee re- 
gained first place among zinc-producing 
States with 90,438 tons of zinc valued at 
over $62 million in 1977. This was a 10% 
increase in production, but because of lower 
zinc prices, value increased only 2%. 

Eight mines, seven in eastern Tennessee 
and one in middle Tennessee, produced zinc 
ore. Copper-zinc ore was produced from 
three mines in southeast Tennessee. 

The Mascot-Jefferson City zinc district 
had four mines operated by ASARCO Incor- 
porated: The Coy, Immel, New Market, and 
Young; the Idol and Jefferson City mines 
operated by The New Jersey Zinc Co.; and 
the Zinc Mine Works operated by United 
States Steel Corp. New Jersey Zinc contin- 
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ued development of their Beaver Creek and 
Lost Creek mines in this district. 

In the middle Tennessee zinc district, the 
Jersey Miniere Zinc Co. (a joint venture of 
The New Jersey Zinc Co. and Union Min- 
iere of Belgium) operated the Elmwood 
mine and continued development of their 
Gordonsville mine, both in Smith County. 
North of the Elmwood mine, the Carthage 
Zinc Co. began a 3-year, $5 million explora- 
tion and development project. 

In the Ducktown district, Cities Service 
Co. continued production of copper-zinc ore 
from its Boyd, Calloway, and Cherokee 
mines and continued stripping overburden 
from the Cherokee open pit. 

The Jersey Miniere Zinc Co. continued 
construction of their new electrolytic zinc 
refinery near Clarksville which is scheduled 
for completion in late 1978. 


= 1State Liaison Officer, Bureau of Mines, Nashville, 
enn. 

2State geologist, Department of Conservation, Tennessee 
Division of Geology, Nashville, Tenn. 

Ideal Basic Industries, Inc. Annual Report 1977, p. 7. 

4Cities Service Co. 1977 Annual Report, p. 13. 


Table 19.—Tennessee: Tenor of zinc ore milled and concentrate produced in 1977 


Total material — era oe Sees 8 short tons 3,744,422 
Metal content of ore: ? Zinc ---—----------------—-—---—-—— o percent. 2.37 
Concentrates produced and average content: 

VA nC PEERS short tons 158,657 
Recovery ratio — — - - - - - - - - —---------------—-—--—-—-—-—— percent 4.24 
Average zinc conterer nn do- 62.37 

1 Figure represents metal content of crude ore only as contained in the concentrate. 
Table 20.— Principal producers 
Commodity and company Address Type of activity County 
Aluminum smelters: 
Aluminum Co. of America Box 158 Plant- ——— Blount. 
Alcoa, TN 37701 
Consolidated Aluminum Cor 1102 Richmond St. SNPRA. | cece Las Humphreys. 
Jackson, TN 38301 
Barite: 
C. R. Wood Co., Ina Box 284 Open pit mine Loudon. 
Sweetwater, TN 37874 and mill. 
Cement: 
General Portland, Inne 1300 American National Plant Hamilton. 
n g. 
Chattanooga, TN 37402 
Ideal Basic Industries, Ine Box 6238 xh AAO! uu ots Knox. 
Knoxville, TN 37914 

Gulf and Western Industries, Inc. First American Center Plants . Davidson and 
(Marquette Co.) Nashville, TN 37238 Franklin. 

Penn-Dixie Industries, Inne 60 East 42d St. xc doen Marion and 

New York, NY 10017 Sullivan. 
Clays: 
Cyprus Industrial Minerals Co Box 111 Pits and plants Carroll and 
Gleason, TN 38229 Weakley 
Kentucky-Tennessee Clay Co Box 449 cus dg ose Carroll, 
Mayfield, KY 42066 Gibeon, 
| Henry, 
Weakley 
Lowe's, Ine Bite MAO net sat enry. 


See footnotes at end of table. 
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Table 20.—Principal producers —Continued 


Commodity and company 


Clays —Continued 


H. C. Spinks Clay Co., Inc 


Co 


Ferroalloys: 


pper: 
Cities Service Co 


Chromium Mining & Smelting Corp 


Hooker Chemicals and Plastics Corp 


Monsanto Industrial Chemical Co- 
Stauffer Chemical Co 


Tennessee Metallurgical Corp 
Graphite, artificial: Union Carbide Corp 


Lime: 


Perlite, expanded: Chemrock Corr 
Petroleum refinery: Delta Refinery Co _ _ 


Phosphate rock: 


Bowaters Southern Paper Cord 
Williams Lime Manufacturing Co 


Hooker Chemicals and Plastics Corp.? 
Monsanto Industrial Chemical Co. 


Stauffer Chemical Co.! 


Sand and gravel: 
CAC 


Hardy Sand Co 


Memphis Stone and Gravel Co 
Clyde Owen Sand and Gravel, Ine 
Standard Construction Co., Ine 


Stone: 


American Limestone Co 


Hoover, Ine 


Koppers Co., Inc. (Stoneman, Inc.) 


Ralph Rogers and Co., Inc. 
(Mid-South Pavers, Inc.) 


Vulcan Materials Co_ 


Vermiculite, exfoliated: 


W. R. Grace & Co- 


Zinc: 


ASARCO Incorporated? 
Jersey Miniere Zinc Co 


The New Jersey Zinc Co 


United States Steel Corn 


1Also ferroalloys. 


2Also gold, silver, zinc, and pyrites. 


3Also silver and stone. 


Address 


Box 820 
Paris, TN 38242 


4800 Central Ave. 
Chattanooga, TN 37410 


Copperhill, TN 37317 


Box 28538 
5 TN 38128 
91 


Box 
Columbia, TN 38401 


Columbia, TN 38401_ _ _ __ 


Box 472 


Mount Pleasant, TN 38474 
818 Hamilton Bank Bldg. 


Chattanooga, TN 37402 
Box 513 
Columbia, TN 38401 


Calhoun, TN 373099 
Box 2286 


Ano TN 37901 


e St. 
N ashville, TN 37208 
543 West Mallory Ave. 
Memphis, TN 38106 


Box 591 
Columbia, TN 38401 


Columbia, TN 38401... 


Box 472 


Mount Pleasant, TN 38474 


3390 Overton Crossing 
EN TN 38127 
Box 507 

Camden, TN 38320 

Box 38269 
Germantown, TN 38138 
10636 Shelton Rd. 
Collierville, TN 38017 
Box 38289 
Germantown, TN 38138 


Box 2389 

Knoxville, TN 37901 
Box 1201 

Nashville, TN 37210 
Box 2098 

Chattanooga, TN 37409 
120 Argyle Ave. 
Nashville, TN 37203 
Box 7 

Knoxville, TN 37901 


4061 Powell Ave. 
Nashville, TN 37204 


Mascot, TN 378088 
Elmwood, TN 38560 


Box 32 
Jefferson City, TN 37760 


Jefferson City, TN 37760 _ _ 


Type of activity 


Underground 
mines and plant. 


Underground 
mines and plant. 


County 


Carroll, Henry, 
Weakley. 
Hamilton. 


Polk. 


Shelby. 
Benton. 
Benton and 


Shelby. 
Shelby. 


Rutherford. 
ora, 
Hamilton, 
Rutherford, 
Warren. 
Various. 


Do. 
Davidson. 


Jefferson and 
Knox. 
Smith. 


Jefferson. 


The Mineral Industry of 
Texas 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Bureau of Economic Geology, 
The University of Texas at Austin, for collecting information on all minerals except fuels. 


By Murphy E. Hawkins! and L, E. Garner? 


Texas mineral output in 1977, valued at was the inflationary trend in commodity 
$19,520 million, was 8% above that of 1976. prices because output of some of the more 
The principal reason for the value increase significant minerals, such as crude oil, 


Table 1.—Mineral production in Texas! 


1976 1977 
Mineral ; Value . Value 
Quantity (thousands) Quantity (thousands) 
Cement 
Mason) thousand short tons. . 213 $10,596 254 513.095 
Portlandai . -..do.... 7,388 271,066 8,482 331,758 
Clays? -_.._---- S es peed erg E do 3.706 8.847 3.682 11.465 
Coal (lign itt do- 14.063 W W W 
Gem stones atu cL t 8 NA 168 NA 160 
Gypsum ______________- thousand short tons 1.531 6,322 1.718 8,837 
Helium (ecrude/ꝛ million cubic feet_ . 12 7149 W W 
Iron ore (usable) / thousand long tons, gross weight 566 W W W 
Limes. canceled thousand short tons. . 1,455 43,983 1,612 49,965 
Natural gQaas s million cubic feet. 1,191,859 5,163,755 7,051,027 6,367,077 
Natural gas liquids: 
Natural gasoline and cycle pron 8 seh 
thousand 42-gallon barrels. _ 7,578 560,831 58277. 2 and “ats: 
LP gases do- 209.514 1,223,562 E eee 
Petroleum (crude) __ .. .. ........... do ... 1,189,523 10,217,702 1,137,880 9,986,002 
Se Gece oy ee nones x thousand short tons 9,718 48,875 10,941 53,264 
nd and gravel ae etalon C do... 47,848 103.217 55,495 133,420 
ne: 
Crushed __________-__~- C do- 54,841 99,816 65,446 122,184 
Dimensiooů nn do____ 15 1,836 21 3,922 
Sulfur (Frasch) - - h) ~~ — - "eom thousand long tons. . 3,415 W 3,480 W 
Talc and soapstone- . - ---—----------—- short tons 199,663 1,071 233,024 2,191 
Combined value of asphalt (natural), clays 
(fuller's earth and kaolin), fluorspar, 
graphite, magnesium chloride, magnesium 
compounds, sodium sulfate, uranium, 
vermiculite, and items indicated by symbol W _ _ __ _ _ XX 381,413 XX 426,325 
)! 8 XX 18, 143.209 XX 19,519,631 
Total 1967 constant dollars 8 XX 9,312,909 XX P9 634,890 


Preliminary. r Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 
included in Combined value" figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fuller’s earth and kaolin: value included in "Combined value" figure. 
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natural gas, and natural gas liquids, actual- 
ly declined during the year. Value and 
production of major industrial minerals 
such as cement, stone, sand and gravel, and 
gypsum, rose significantly reflecting both 
the sustained high level of construction 
activity in the State as well as increases in 
unit value of these commodities. 

Texas ranked first among the States in 
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the output of crude petroleum, natural gas 
liquids, natural graphite, native asphalt, 
magnesium chloride, sulfur (Frasch), and 
crushed stone. The State ranked second in 
the output of natural gas, cement, clays, 
gypsum, salt, talc, natural sodium sulfate, 
and aluminum; third in sand and gravel, 
fluorspar, and crude helium; and fourth in 
lime. 


gst 
NL 
«* 


evt 
Petroleum 


1970 1975 


Figure 1.— Value of petroleum and total value of mineral production in Texas. 
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Table 2.— Value of mineral production in Texas, by county! 


(Thousands) 
: = j l uced in 1977 
County 1976 1977 Mines e pro ee un 
Anderson $160,753 um 
Andrews 487,213 m 
Angelina ______-__.-.-- 525 Ge 
Aransas ____.__.----_-.- 18,870 m 
Archer! 31.662 $18 Stone. 
Armstrong 886 W Sand and gravel. 
tascos as 53,34. W Uranium, sand and gravel, stone. 
Austin —— 8 22,653 ho 
Bailey m" W Wm 
Bast rour??p2 1.104 Clays. 
Baylor nee SA ee W y 
BGO. ns 49,126 W Uranium. 
BI 8 3,381 3,426 Stone, sand and gravel. 
Bea np 51,115 W Cement. stone, lime, sand and gravel, clays. 
Borden- |. ........... 102,716 W Sand and gravel. 
Bosque. e W W Lime, stone. 
Bowie __ ____________.- 2,962 628 Sand and gravel, stone. 
Brazor ia 605,937 130.613 Magnesium chloride, salt, magnesium com- 
pounds, sand and gravel, stone. 

Brazao s 3,207 W Sand and gravel. 
Brewster W W PFluorspar, sand and gravel. 
Brooks 126,936 E 
Bron ? 7.193 W Stone, clays. 
Bur lesen 1.403 134 Sand and gravel. 
Burnet- .------------ W Stone, graphite. 
Caldwell ..: ......... 21,112 d 
Calounn 39,445 W Lime, stone. 
Callhbans _ 9,805 us 
Cameroon 7,441 -— 
Campos ouo cce eee t 8,668 W Clays. 
Carson 112.056 e" 
Cass "er 52,211 W Iron ore. 
Chambers 267,292 W Salt, sand and gravel, clays. 
Cherokee 8.981 W Clays. 
Childress 133 a 
Clay ¹·r-r tenes es 16,913 2 
Cochran ~- -- ---------—- 169,270 ae 
Coke 58 sth, —-̃ i ote 43,806 W Sand and gravel. 
Coleman 9,173 W Stone, clays. 
Collin L2» -L uc mec W Stone. 
Collingsworth |... nn 4,011 2 
Colorado 110,876 35,395 Sand and gravel. 
Comal. .— eee ae W W Stone, lime, sand and gravel. 
Comanche 1.469 W _ Stone, clays. 
ies 8 3,669 192 Stone. 
Cooke ------------——- 57,134 W Sand and gravel, stone. 
Cor yell... W Stone, sand and gravel. 
Cottle 4.670 ped 
Crane -------------— 439,263 n" 
Crockett: 141,428 420 Stone. 
Crosby / 3.121 W Sand and gravel, stone. 
Culberson - --—--------—- 85,235 W Sulfur (Frasch), talc, stone. 
Dallas W P 

Dallas W Cement, sand and gravel, stone, clays. 
Dawson 101,168 ee 

Deaf Smith ____-_____._- W Lime. 

nton `------------— 2,660 1,426 Sand and gravel, clays. 

De Witt 37,923 e 

Dickens. _____________ 2,331 = 

Dimmit .___ ______. or 58,812 Zi 

Donley. ._..--.~___- _-- fhe 

Duval 84, 885 W Uranium, salt, sand and gravel. 
East lang 11.847 W Clays, stone, sand and gravel. 
Ec tor 794,419 W Cement. stone. 
Edwards 8.313 xu 

Elis . EM 8 W W Cement, stone, clays. 

El Passo W W Cement, stone, sand and gravel. 
Erath ONCE NE 1,390 m 

Falls " Et in do 221 aay 

Fannin ... 2 ae W W Sand and gravel. 

Fayette o diee 3,965 W Clays, sand and gravel. 

Fisher "nC 83,002 W Gypsum, clays. 

Foard p 2,440 E: 

Fort Bend META 158,64: 15,761 Sulfur, salt, clays, sand and gravel. 
Franklin CREER 39,303 E 

Freestone ES 31,927 W Stone, clays. 

Frio 54,065 W Stone. 
Gaines c 469,391 W Sodium sulfate, stone. 
Galveston D 162,829 W Sand and gravel, clays. 
Garza 60,795 ed 

zillespie W Gypsum, stone, sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Texas, by county! —Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Glasscock _ - -- --------- $43,331 = 
Goliad . . - ------------ 21,586 3 
Gonzales 3,545 m 
Gray o os enses 90,534 W Sand and gravel. 
cae 8 441081 479 Sand: d gravel 
6’: cS T: ; and gravel. 
Grimes 214 30 Stone. 
Guadalu de 14.768 W Clays, sand and gravel. 
CCC AAA 8 70,102 sa 
Hall ee dus tee W 263 Sand and gravel. 
Hamilton 414 p 
Hansford ____._.------ 56,310 W Stone. 
Hardeman ...........- 7,719 W Gypsum. 
Hardin i W Sand and gravel. 
CC 52S eee 476,742 99,177 Cement, sand and gravel, salt, lime, clays, 
stone. 
Hol ee a eae a E 81,904 W Clays, sand and gravel. 
Hartly W ES 
Haskell!!! 18,647 Tu 
Hays oo muy as 1,1 1,852 Sand and gravel. 
Hemphill ............. 148,618 ts 
Henderson |... ... ..- 948 W Sand and gravel, clays. 
Hidalgo 107,558 W Stone, sand and gravel. 
Hil- 55 ee 8? 4,604 W Lime, stone. 
Hockle ) 418,329 352 Stone. 
„ eos See 491 Do. 
Hopkir: .------------- 20,818 =e 
Houston ------------—- 21,488 W Sand and gravei. 
Howard _ ------------- 162,461 W Sand and gravel, stone. 
Hudspeth ______.---_-- W W Talc,stone, gypsum. 
UNG eo ⁵ ues 442 19 Stone. 
Hutchinsowt ....-.- 206,261 Sand and gravel, salt. 
Iron ——— oun 81,745 m 
ON a et Ue 37,17 W Stone 
Jackson n 2... --- 191,777 fare 
Jasper. rr 518 = 
Jefferson ~- ---------—- 105,948 Sulfur (Frasch), sand and gravel, salt. 
Jim Hogg ------------- 22,205 SM 
Jim Wells 202,596 W Stone. 
Johnson __ -----------—-— W Lime, stone, sand and gravel. 
Jones 16,101 329 Sand and gravel, stone. 
Karn e 52,829 W Uranium, stone. 
Kaufman 3,988 1280 Stone. 
Kenedy _________--_.. 008 — 
Konto ne eS 119,426 4 Sand and gravel. 
RO 223. Su eo ee eee W W Sand and gravel, stone. 
Kimble 1.551 149 Do. 
King - 36,946 zm 
Kleberg ___________-_~- 398 wt 
Knox- ³ꝛ˙ 1,149 ct 
Lama m" W Sand and gravel. 
Lam W W Stone. 
Lampasasss ~~~ 127 341 Stone, sand and gravel. 
La Salle 5,488 264 Stone. 
Lavaca. ____ ~~ ____ _ 45,729 E 
/» o ee cuui us 877 8 
, cs eet 4,197 whe 
iber, 10,025 W X Sulfur (Frasch), sand and gravel. 
Limes tone 12,193 W Clays, sand and gravel, stone. 
Lipecomb ~- ----------- 36,201 io 
Live Oak |... 2... .- 42,751 W Uranium, sand and grevel. 
Llano ---.------------ W 575 Stone, vermiculite. 
Loving 46,297 E 
Lubbock... .......- 5,175 Sand and gravel, stone. 
JJ ue Es 1,703 Stone. 

c Cullod̃ckkkk 8,342 7,921 Sand and gravel, stone. 
McLennan .........--- 19,708 24,536 Cement, sand and gravel, stone, clays. 
McMullen... ~~~ 064 702 Stone. 
Madison 8.793 zm 
Marion 7,426 W Clays. 

i 107,430 H 

Mason _____.________~_ 22 111 Stone. 

Matagorda ___________~_ 140,289 W Salt, stone. 

Maverick 4.129 W Sand and gravel. 

Medinan?aͤe.. 837 W Sand and gravel, clays, stone. 

Menard M 1,923 Di 

Midland cg 145,492 W Stone. 

Er 220 = 

MIS. o AEG 166 12 Stone. 

Mitchell! 43,633 W Sand and gravel. 
ontaguae 25,348 W Stone, sand and gravel. 

Montgomery ~- ---------- 238,523 W Sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Texas, by county! —Continued 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Moore -= —————— RE $221,919 W Helium. 
Morris W lron ore. 
Motley 2,856 W Sand and gravel, stone. 
N . 20,755 W Iron ore, clays, stone. 
Navarro________.____-_ 17,762 W Clays, stone. 
Newton 9,014 W Sand and gravel. 
Nolnansss 60,493 $25,324 Cement, um, stone, sand and gravel. 

e... ok 199,240 W Cement, lime, sand and gravel. 
Ochiltree ____________- 69,683 TA 
Oldham 4.496 1,268 Sand and gravel, stone. 

ih hae ep T EU. 20,892 W Cement, sand and gravel, clays. 
Palo Pinto 83,089 W Clays, sand and gravel. 
anolaas 79,239 s5 
Parker, 23,061 W Stone, sand and gravel, clays. 
BOOB ie a its 801,784 W Sulfur (Frasch), sand and gravel. 
Polk E Ss eem 25,945 126 Sand and gravel. 
Fette 83,641 11,552 Cement, stone, sand and gravel, clays. 
Presidio _______._____ — W W Sand and gravel. 
Rains 3.224 Pu 
Randall ............- 802 Stone. 
er VV 113,977 te 
Red River 174 es 
Reeves 110,358 W Sand and gravel. 
Reſug ioo 391.949 E 
Roberts 49,821 Ear 
Robertson- ------------ — 
Runnells 16.071 W Send and gravel. 
Ruk ae ne essere eae OP ge 182,594 W Clays. 
San Jacinto. - - - ------—- 3,00 E 
San Patricio 83,750 W Stone, clays. 

n Saba W _ Stone. 
Schleicher. 25,466 em 
Scurry / 976,187 W Magnesium chloride. 
Shackleford. ldd 30,874 8 
Shelby - -- ------------ 2,985 nM 

herman .......------ 42,439 "e 
Smith ~- ------------ 39,504 W Sand and gravel, stone, clays. 
Somervell_------------ 1,377 W Sand and gravel. 
Stane AAA ea 89,653 W Do. 
Stephens ...........- 43,016 W Stone. 
Sterling 20, 698 at 
Stonewall! 46.941 W Gypsum, stone. 
Sutton 54,302 2,098 Stone. 
Swisher _________.___. 48 2a 
Tarrant -------------- W Cement, sand and gravel, stone. 
Taylor --------------- 25,651 W Stone, sand and gravel, clays. 
Terrell. __------------ 26,034 EA 
r ⁵ĩð 104, W Sodium sulfate. 
Throckmorton ---------- 13,987 se 

JTS 39,643 MP 
Tom Greens 21,187 W Stone. 

WWW 12.221 W Lime, sand and gravel, stone. 
Trinity- - - - - ---------- 46 an 

laf ee eee 10,449 aide 

pehur ______________ 29,253 246 Sand and gravel. 
Uns 179, 208 PIS 
Uvalde. -___ 16,456 W Stone, asphalt, sand and gravel. 
Val Verde 3,652 W Sand and gravel. 

Van Zande 168,681 W Salt, clays. 

Victoria .------------- 63,894 6,092 Sand and gravel. 
Walker 814 W Stone, clays, sand and gravel. 
Waller 244.260 19 Sand and gravel. 

„„ ee 269,228 Sand and gravel, salt. 
Washington 1.263 - 

S c cec E 68,141 W Uranium, sand and gravel, stone. 
Wharton 125, 490 W Sulfur (Frasch). 
Wheeler 58, 823 aye 
Wich ita 54,391 W Sand and gravel, stone. 
Wilbar ger 26.310 oe 
Willaeyyhjy 28,402 os 
Williamson - ----------- 7,864 10,657 Stone. sand and gravel. 
Wilson. -------------- 5,85 Clays, stone. 
Winkler 268,713 =e 


See footnotes at end of table. 


512 MINERALS YEARBOOK, 1977 


Table 2.—Value of mineral production in Texas, by county! —Continued 


(Thousands) 
County 1976 1977 pancreas proauces in 171 

A EN EE OR S $125,208 W Stone, sand and gravel, clays. 
e ee Bie 448,385 W Clays, sand and gravel. 
Yoakum ____ ~~. -~------ 884,187 W Salt. 
Young .———- E 28,481 W Stone, sand and gravel. 
Zapata 31.569 pt 
Zavala --------------- 8,124 s 
Undistributed*_ ________ _ 258,059 $19,134,443 

Total® nes 118,143,209 19,519,631 


"Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

The following counties are not listed because no procnction was reported: Bandera, Blanco, Briscoe, Castro, Delta, 
Floyd, Jeff Davis, Kendall, Kinney, Parmer, Real, Rockwall, Sabine, and San Augustine. 

*Includes coal, petroleum, natural gas, and natural gas liquids in 1977 that cannot be assigned to specific counties, 
uranium ore, gem stones, and values indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Texas business activity 


j p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor for ere thousands. 5.578. 0 5,786.0 73.7 
Unemployment ------------------------------——- do- 320.0 310.0 3.1 
Employment (nonagricultural): 
hö es ee ee ee Ei do— __ 139.9 155.1 +10.9 
Manufacturing v et ido. cus 862.3 896.5 +4.0 
Contract construction n- do- 320.4 340.6 +6.3 
Transportation and public utilities do- 294.3 309.0 +5.0 
Wholesale and retail trade |... 5222s do_ _ __ 1,161.4 1,199.6 +3.3 
Finance, insurance, real estate do- 258.7 273.5 45.7 
/ cur iE S o.... A 88 do- 799.7 837.3 +4.7 
Governmernb. eg a recy nah les Be do... 841.0 860.3 1.6 
Total nonagricultural employment do. _ .._ 4,683.7 4,871.9 +4.0 
Personal income: 
PJ/7%˙³ðÜũ/ ⁵ ² ee EIL RM ee eed a i. millions $77,682 $87,280 +12.4 
FFC 00 ecu T 8 $6,166 $6,803 +10.3 
Construction activity: 
Number of private and public residential units authorized .. 97,270 136,212 +40.0 
Value of nonresidential construction millions 81.482. 1,900.8 +28.2 
Value of State road contract awards do.... $440.0 $440.0 EUN 
Shipments of portland and masonry cement to and 
within the State thousand short tons. _ 6,663 8,117 +21.8 
Mineral production value: 
Total crude mineral valuuuuuukukukk millions. . °$18143.2 $19,519.6 +7.6 
Value per capita, resident population $1,453 $1,521 +4.7 
Value per square mile _______________~_________ Lee $67,866 $13,015 +7.6 


PPreliminary. Revised. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Legislation and Government Pro- 
grams.—The 65th Texas Legislature passed 
a bill granting to the Texas Railroad Com- 
mission (TRRC) the authority to issue per- 
mits for construction and operation of coal 
slurry pipelines. The bill gives companies 
the right to eminent domain but denies the 
use of Texas water in slurry pipelines. 

Another bill brings the Texas Surface 
Mining and Reclamation Act under the 
Administrative Procedure and Texas Regis- 
ter Act. The law broadened the definition of 
surface mining to include in situ mining of 
coal, but excluded uranium in situ mining 
from regulation by the TRRC. 

The legislature created a Natural Re- 
source Council to advise the Governor and 
legislature on natural resource issues. The 
council, chaired by the Governor, is to 
coordinate all natural resources policy for 
the State and provide a channel of commu- 
nication between the various State agencies 
concerned with adminfstering air, energy, 
and water laws. A companion bill directs 
this Natural Resource Coüncil to report to 
the Governor and legislature on coastal 
problems and designates the Governor to 
report on the efforts of the State in seeking 
certification under the Federal Coastal 
Zone Management Act of 1972. 

The Texas Energy Development Act of 
1977 created an Energy Development Fund 
of $1.5 million to support research in the 
development of solar, geothermal, lignite, 
biomass, wind, conservation, and other al- 
ternate energy resource technologies. This 
fund, which could ultimately amount to $5 
million, will be administered by a board 
within the Texas Energy Advisory Council. 
The board will be responsible for reviewing 
all proposals, letting of contracts and 
grants, and monitoring the approved re- 
search programs. 

Texas became the first State to ratify an 
interstate compact between Texas, Arkan- 
sas, Louisiana, New Mexico, and Oklahoma 
for the purpose of conservation, use, and 
exchange of energy and water among the 
member States. Upon ratification of two or 
more States, the Interstate Compact for 


Conservation and Utilization of Natural 


Energy and Water Resources goes into ef- 
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fect, in accordandce with the Federal law 
creating an Interstate Natural Energy and 
Water Resource Commission. 

In a special legislative session, Texas 
lawmakers authorized creation of a deep- 
water port authority, which can issue bonds 
to construct a port off the Texas coast. 
Seadock, Inc., a private consortium that had 
been formed to build the port, appeared to 
be virtually dead. The law prohibits the 
State of Texas from guaranteeing payment 
of the revenue bonds and exempts the State 
from liability for damages such as oil spills. 

The TRRC Surface Mining Div. adopted 
regulations prohibiting open pit mining 
within a distance of one times the depth of 
the pit, but in no instances less than 100 
feet from a major pipeline. The rule pro- 
vides for variances if the mining operator 
and the pipeline owner agree to the excep- 
tions and the TRRC approves. 

On August 3, 1977, the President signed 
the Federal Surface Mining Control and 
Reclamation Act of 1977 (Public Law 95-87) 
that provides for cooperation between the 
Secretary of the Interior and the States 
with respect to the regulation of surface 
coal mining operations, and the acquisition 
and reclamation of abandoned mines, and 
for other purposes. The State of Texas, 
acting through the TRRC, announced that 
changes in the Texas Surface Mining and 
Reclamation Rules and Regulations would 
be made to allow the State to administer the 
new Federal law. 

The Texas Supreme Court, in a landmark 
decision affecting lignite ownership, ruled 
that the surface owner of land is the owner 
of lignite extracted by strip mining. The 
court reaffirmed its 1971 ruling that the 
owner of the surface is the owner of near- 
surface minerals such as iron ore, sand and 
gravel, and limestone, that must be mined 
by surface methods which substantially 
destroy or deplete the surface estate. This 
decision is almost certain to invoke further 
test cases to clear ownership where surface 
and mineral estates have been separated 
and where mining by underground methods 
may not adversely affect the surface owners 
estate. 
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REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


The value of mineral fuels production, 
except coal, totaled $18,362 million, an in- 
crease of 7% compared with the value in 
1976. Crude oil production was 1,138 million 
‘barrels in 1977, down 52 million barrels 
from an output of 1,190 million barrels in 
1976. The average wellhead value of crude 
oil was $8.59 per barrel in 1976. Crude oil 
was the State’s top value contributor in 
1977 yielding $9,986 million or 51% of the 
State’s total mineral value. 

In 1977, natural gas output was 7,051 
billion cubic feet (MMMcf) compared with 
an output of 7,192 MMMcf in 1976. Average 
unit value of natural gas was 90.3 cents per 
thousand cubic feet (Mcf), up 18.5 cents per 
aMcf over the 1976 value of 71.8 cents per 
Mcf. Total value of natural gas production 
in 1977 was $6,367 million. 

The output of natural gas liquids was 284 
million barrels in 1977 valued at $2,009 
million. Comparable figures for 1976 were 
287 million barrels and $1,784 million, re- 
spectively. 

Coal (lignite) production was up over the 
1976 production. Output was from five strip 
mines in Freestone, Harrison, Milam, Pano- 
la, and Titus Counties. More than 97% of 
«he lignite production was consumed for 
fuel in mine-mouth steam-electric power- 
plants. The remainder was used in manu- 
facturing activated charcoal. 


NONMETALS 


Barite.—No barite was mined in Texas in 
1977, but six companies operating eight 
grinding plants processed 704,112 tons of 
imported crude barite. Total value of the 
ground barite was $34.8 million. Average 
value was $49.42 per ton compared with 
$45.17 per ton in 1976. Over 95% of the 
material] was used as a weighting agent for 
well-drilling muds. 
^X. Cement.—Increased construction activity 
and new housing starts were responsible for 
a gain of 11% in the production of portland 
cement in 1977. Production was 8,233,151 
tons, an increase of 795,260 tons over the 
1976 output of 7,437,891 tons. Texas con- 
tinued to rank second among the States in 
cement production in 1977. 

Sales of portland cement rose 15% to 
8,481,600 tons, exceeding the State's total 
production in 1977 by 248,449 tons. The 
difference in cement output and sales was 


made up by importing 262,305 tons and 
reducing stocks onhand at the beginning of 
the year. Foreign imports were from the 
United Kingdom, Mexico, and Spain. 


Table 4.— Texas: Portland cement salient 


statistics 
(Short tons) 
1976 1977 
Number of active plants 18 18 
Production 7,437,891 8,233,151 
Shipments from mills: 

Quantity 5 7,387,715 8,481,600 
alue_________~_ $271,065,798 $331,757,683 
Stocks at mills, Dec. 31. 542,182 342,899 


Table 5.—Texas: Masonry cement salient 


statistics 
(Short tons!) 
1976 1971 
Number of active plants 12 12 
Production. - - -----—- 220,342 259,199 
Shipments from mills: 
Quantity |. 212,922 253,536 
Value. $10,595,637 $13,095,171 
Stocks at mills, Dec. 31. 19,154 15,725 


Average value per ton of portland cement 
in 1977 was $39.11 compared with $36.69 
per ton in 1976, an increase of 7%. Total 
value of portland cement sales was $331.8 
million. 

Thirteen companies operated 18 cement 
plants in Bexar (3 plants), Dallas (1 plant), 
Ector (1 plant), Ellis (2 plants), El Paso (1 
plant) Harris (4 plants, McLennan (1 
plant), Nolan (1 plant), Nueces (1 plant), 
Orange (1 plant), Potter (1 plant), and Tar- 
rant (1 plant) Counties. In April, General 
Portland, Inc., shut down its Houston ce- 
ment plant but continued to use the plant's 
facilities as a shipping and receiving termi- 
nal. Texas Industries, Inc., applied for per- 
mits to build a new 550,000-ton-per-year 
cement plant near Hunter in Comal Coun- 
ty. The $80 million plant will be a coal-fired, 
dry process, preheater facility scheduled to 
go on-stream in late 1979. The Texas Ce- 
ment Co., a subsidiary of Centex Corp., 
continued construction of a new cement 
plant near Buda in Hays County. The plant, 
with a rated capacity of about 470,000 tons 
per year, is scheduled to begin production in 
mid-1978. The $32 million plant is a dry 
process, preheater facility that will burn 
coal as a primary fuel. 

Masonry cement was produced by 10 
companies at 12 plants in 1977. Production 
rose 18% above the previous year's output. 
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Average value of masonry cement was 
$51.65 per ton compared with $49.76 per ton 
in 1976. 

A total of 30.7 MMMcf of natural gas and 
42,000 barrels of fuel oil were consumed as 
fuel for the production of cement in 1977. 
Nine cement plants reported burning some 
coal in 1977 compared with six plants in 
1976. The consumption of coal and coke for 
fuel to produce cement was up 300%. 

Clays.—For the first time since 1973, 
Texas experienced a rise in total clay pro- 
duction. Although the increase was small, 
less than 1%, the value was up 19% over 
the previous year’s output. Average value 
per ton was $4.27, up from $3.62 per ton in 
1976. Types of clay produced included ball 
clay, bentonite, fuller’s earth, kaolin, and 
common clay and shale. 

Forty-four companies operated 93 clay 
mines in 40 Texas counties. Leading clay 
productive counties were Bexar, Eastland, 
Fort Bend, Harris, and Rusk. These five 
counties contributed about 35% of the 
State’s total clay output. 

Bentonite was mined in Fayette and 
Walker Counties by E. A. Holly Co. and 
Milwhite Co., Inc. The bentonite was used 
principally in drilling muds. 

In 1977, common clay and shale account- 
ed for 94% of the State’s total clay output. 
Production declined slightly from 3,597,000 
tons to 3,586,000 tons, but value rose from 
$7.6 million to $10.2 million. Output was 
reported by 38 companies operating 84 clay 
mines in 37 counties. Common clay and 
shale was used principally in the manufac- 
ture of portland cement, the production of 
lightweight aggregate, and in building 
brick. Other uses included sewer pipe and 
structural and quarry tile. 

Texas Industries, Inc., purchased the 
large lightweight aggregate plant near 
Streetman in Navarro County from Supe- 
rock, Inc. This plant replaced lost produc- 
tion from the company’s Eastland light- 
weight aggregate plant that was closed 
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because of obsolescence and environmental 
problems. 

In June, Texas Industries, Inc., converted 
their large Clodine lightweight aggregate 
plant in Fort Bend County to burn coal 
instead of natural gas. The company also 
will convert the Streetman plant to burn 
coal in early 1978. 

Fire clay production increased 4% and 
value rose 7% in 1977. Elgin-Butler Brick 
Co. (Bastrop County), General Refractories 
Co. (Cherokee County), Texas Clay Prod- 
ucts, Inc. (Henderson County), and A. P. 
Green Refractories Co. (Wood County) 
operated open pit mines producing fire clay. 
The production was used principally in the 
manufacture of firebrick and block. 

Balcones Minerals Corp. produced fuller’s 
earth from clay mines in Fayette County. 
Production was slightly above 1976 output. 
Fuller’s earth was used mainly as an ab- 
sorbent. 

Kaolin was mined by Dresser Industries, 
Inc., and General Portland, Inc., from clay 
pits in Limestone County. Total production 
was 28% above the previous year's output. 
Kaolin was used in the manufacture of 
paints, fertilizer, fiberglass, white portland 
cement, rubber, and other products. 

In response to a strong demand for build- 
ing brick, Acme Brick Co. began a $1.1 
million expansion program at its plant in 
Nacogdoches County. The expansion, de- 
signed to double the plant's capacity, will 
include a new dryer, two new kilns, and a 
conveyor system. Acme Brick Co. also began 
a $1 million expansion at the company's 
McQueeney plant in Guadalupe County 
that will double the brick capacity and 
improve production and energy efficiencies. 

Fluorspar.—D & F Minerals Co. produced 
metallurgical-grade fluorspar from both 
open-pit and underground mining oper- 
ations in Brewster County. Output was up 
22% and value increased 23% over 1976. 

Fluorspar, imported from the Republic of 
Mexico, was processed at plants in Browns- 
ville, Eagle Pass, and Marathon. 


Table 6.—Texas: Clays sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Common clay 


Ball clay Bentonite 
Year 

Quantity Value Quantity Value 
19198 W W 85 802 
1974 _____ 41 329 69 881 
1975 _~____ 55 467 W W 
1976 _____ 16 109 39 850 
197777 W W 40 974 


W Withheld to avoid disclosing company proprietary data. 


Fire clay and shale Total? 
Quantity Value Quantity Value Quantity Value 
87 689 5,330 8,951 5,667 13,115 
41 316 5,046 8.365 5.315 13.677 
34 271 3,995 7,594 4248 13,411 
54 260 3.597 7,628 23,706 28,847 
56 278 3,086 10,213 23,682 211.465 


Includes fullers earth, kaolin, and data indicated by symbol W. 


2Excludes ball clay, fuller's earth (1976), and kaolin (1976). 
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Gem Stones.—Rock and mineral speci- 
mens, with an estimated total value of 
$160,000, were collected by dealers and 
hobbyists. Agate, jasper, opal, quartz, topaz, 
fluorite, calcite, cinnabar, petrified wood, 
and fossiliferous limestone were among the 
minerals and rocks that were collected. 

Graphite.—Southwestern Graphite Co., a 
division of Joseph Dixon Crucible Co., re- 
covered small-flake crystalline graphite 
from a graphitic schist mined in Burnet 
County. This open pit operation continued 
to be the only active graphite mine in the 
United States. In 1977, production declined 
1396 and value of sales dropped 1296 below 
1976 levels. 

Natural graphite was used in crucibles 
and foundry facings, as a dry lubricant, and 
in pencils and other products. 

Gypsum.—Production of crude gypsum in 
Texas reached à record high of 1,718,222 
short tons in 1977, exceeding the previous 
record set in 1973 by 6%. Average price was 
$5.14 per ton compared with $4.13 per ton 
the previous year. Value of total production 
was $8,836,674, an increase of 40% over the 
1976 value. 

Seven companies reported production 
from seven quarries in six Texas counties — 
The Celotex Corp. in Fisher County, 
Fredericksburg Gypsum Co. in Gillespie 
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County, Georgia-Pacific Corp. in Hardeman 
County, Southwestern Portland Cement Co. 
in Hudspeth County, Flintkote Co. and 
United States Gypsum Co. in Nolan County, 
and National Gypsum Co. in Fisher County. 
Most of the crude gypsum was calcined 
for use in the production of building prod- 
ucts such as wallboard and plaster in plants 
located in Fisher, Hardeman, Harris, and 
Nolan Counties. Crude gypsum was also 
used as a retarder in portland cement, as a 
filler, and as a soil conditioner. 
Helium.—Texas ranked third in produc- 
tion of crude helium in 1977. Output was 9 
million cubic feet (MMcf), a decrease of 3 
MMcf from 12 MMcf of production in 1976. 
Lime.—Texas lime output in 1977 in- 
creased for the first time since 1974 to 
1,612,000 short tons or 11% above the previ- 
ous year’s production. Total value was 
$49.965 million; a 14% gain over the value 
in 1976. Texas moved from fifth to fourth 
ranked State in lime output with 8% of the 
total U.S. production. Approximately 58% 
of the total lime produced was hydrated 
lime and the remainder was quicklime. 
Lime plants were operated in 10 counties 
by 11 companies. The three leading produc- 
ers were PPG Industries, Inc. (Nueces Coun- 
ty), Texas Lime Co. (Johnson County), and 
United States Gypsum Co. (Comal County). 


Table 7.—Texas: Lime sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Soil stabilizatioůoon 
Water 


Paper and pulp__ ____________________. a 
Sewage treatment „„ 
Oil well drilling -- --------------------—- 


een, e ß 


Petroleum refi ning 3 an gi 
Other uses??? 


1976 1977 
Quantity Value Quantity Value 

490 13,570 510 14,981 
109 3,196 222 7,113 
103 3,313 154 4,951 
123 3,975 127 4,059 
149 4,727 90 2,871 
T 481 18 585 
17 513 15 494 
14 385 15 448 

13 375 W 
6 180 6 208 
416 13,269 455 14,256 
1,455 43,983 1,612 49,965 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 

includes alkalies, open-hearth steel furnaces, chrome, sugar refining, petrochemicals, magnesium agriculture, other 
construction lime, other metallurgy, glass, insecticides, paint, food and food byproducts, copper ore concentration, rubber, 
other chemical uses, tanning (1977), wire drawing, sulfur removal (1976), finishing lime (1976), and uses indicated by 


symbol W. 


2Data may not add to totals shown because of independent rounding. 


The leading uses of lime were soil stabili- 
zation (32%), purification of water (14%), 


Perlite (Expanded).—In 1977, perlite 
mined outside of Texas was processed by 


steel production (10%), and preparation of seven companies operating plants in Bexar, 


alumina (8%). 


Dallas, Comal, Harris, and Nolan Counties. 
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Output of expanded perlite decreased 8% 
during the year and value declined 4%. The 
expanded material was used as filter media, 
in construction aggregates, horticulture 
aggregates, and for insulation purposes. 

Salt.—Production of salt was 10.9 million 
tons, up 13% over the 1976 output of 9.7 
million tons. The increase in demand for 
salt reflects the growth of the chemical and 
other salt consuming industries. In 1977, 
Texas ranked second in total salt produc- 
tion accounting for 25% of the Nation’s 
total output. 


Table 8.—Texas: Salt sold or used by 
producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
jo» Gs en Ee 10,354 45,350 
J;ö·Ü—o Sct ass Soh ae ay ad 2s, 11,379 51,296 
ITO he er iate s Ns ts ee, 8,560 42,119 
I/. s on 88 9,718 48,875 
I 2 (ype te eg RN EOE Re Se RD 10,941 53,264 


Nine companies produced salt in brine 
from wells in Brazoria, Chambers, Duval, 
Fort Bend, Harris, Hutchinson, Jefferson, 
Matagorda, Van Zandt, Ward, and Yoakum 
Counties. Two of these companies also pro- 
duced rock salt from underground mines in 
Harris and Van Zandt Counties. 

Sand and Gravel.—Total consumption of 
sand and gravel in Texas was up 16% and 
use of sand and gravel as concrete aggre- 
gate was 31% higher than in 1976. Expand- 
ed construction activity brought about some 
spot shortages and inflationary pressures 
resulted in an 11% increase in average 
value per ton of sand and gravel. Average 
unit price was $2.40 per ton in 1977 com- 
pared with $2.16 per ton in 1976. 
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Texas ranked third in output of construc- 
tion sand and gravel with 53.9 million tons 
valued at $119.1 million. Total output of 
sand and gravel was 55.5 million tons val- 
ued at $133.4 million. Production of sand 
and gravel was reported by 190 operators 
from 226 pits in 91 counties. Gifford- 
Hill & Co., Inc., Lone Star Industries, 
Thorstenberg Materials, Texas Industries, 
Inc., and Parker Bros. & Co., Inc., were the 
leading producers of sand and gravel ac- 
counting for about 30% of the State’s total 
output. Colorado, Dallas, Victoria, Tarrant, 
and Harris were the leading sand and 
gravel productive counties accounting for 
over 50% of the State’s total output. 

In 1977, production of industrial sand and 
gravel was 1.6 million tons compared with 
1.3 million tons the previous year. Average 
value per ton was $8.99, up sharply from 
$6.83 per ton in 1976. Dresser Industries, 
Inc., Texas Mining Co., and Pennsylvania 
Glass Sand Corp. were the principal produc- 
ers of industrial sand in 1977. 

Sodium Sulfate (Natural).—Sodium sul- 
fate, contained in alkali-lake-bed brines, 
was extracted by Ozark-Mahoning Co. in“ 
Gaines and Terry Counties. Output from 
the company’s two plants was down 2% but 
value increased about 2% in 1977. Sodium 
sulfate was used in the manufacture of 
paper, detergents, glass, dyes, and other 
products. 

Stone.—Increased construction activity 
was the significant factor that boosted Tex- 
as crushed stone production 19% to 65.4 
million tons in 1977. Value of shipments 
was $122.8 million, an increase of 23% over 
the previous year. Texas became the lead- 
ing producer of crushed stone among the 
States, advancing from third place in 1976. 
In 1977, Texas also ranked second in output 


Table 9.—Texas: Sand and gravel sold or used by producers, by use 


Construction: 


Saldo: usu d a E eee etat ee 
Gravel eh eh a ³ðWQn. mu. é 


Grand total or average 


1977 

Quantity Mead Value 

(thousand short tons) Bandi) per ton 
yeh id os cette e 29,236 $57,285 $1.96 
5 24,662 61.784 2.51 
oct eic 53,898 119,069 2.21 
3 1.582 14,274 9.02 
3 16 77 4.81 
e 11,597 14,351 8.99 
FF 55,495 133,420 2.40 


1Data do not add to total shown because of independent rounding. 
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Table 10.—Texas: Construction sand and gravel sold or used, 
by major use category 


1977 

Use Quantity Value Value per 

(thousand short tons) (thousands) ton 
Concrete aggregalkſeekk- „ 31.531 $73,869 $2.34 
Concrete produetssss s 5,991 14,898 2.49 
Asphaltic concrenlmeaeez wk 5,733 12,685 2.21 
Roadbase and coverings _________-_----------------- 4,636 9,264 2.00 
I/ ⁵ðVſ 8 5,771 7,861 1.36 
Fh ede ee ee Se es W W 1.75 
Other use rc dd 208 443 2.13 
Toal scanarea a An it E a LI ea 53,898 119,069 2.21 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 


of shell and marl, and fifth in dimension 


and crushed marble. 

Crushed stone production was reported 
from 219 quarries by 88 companies. Leading 
producers were Texas Crushed Stone Co., 
Parker Bros. & Co., Inc., and McDonough 
Bros, Inc. The five leading counties in 
production of crushed stone were Bexar, 
Wise, Williamson, Comal, and Ellis. Ninety- 
four percent of the crushed stone produc- 
tion was limestone, the other 6% was com- 
posed of crushed granite, marble, marl, 
sandstone, shell, and traprock. 

Crushed stone used as concrete aggregate 
increased almost 4496 during the year re- 
flecting the increase in construction activity 


in the State. The amount of limestone used 
in cement manufacture rose slightly. Out- 
put of crushed limestone, marl, sandstone, 
and shell increased in 1977, whereas crush- 
ed granite, marble, and traprock declined. 

Most of the dimension stone, consisting of 
limestone, granite, and marble, was obtain- 
ed from quarries in Burnet, Gillespie, Jones, 
Llano, Mason, and Williamson Counties. 
Production increased 87% to 27,298 tons 
valued at $3.9 million, an increase of almost 
114% over that of 1976. The dimension 
stone produced in Texas was prepared as 
rough and cut stone for use in buildings, 
facings, foundations, and retaining walls, 
and for monuments and gravestones. 


Table 11.—Texas: Crushed stone! sold or used producers, by use 
(Thousand short tons and thousand dollars) 


Use 1976 1977 
Quantity Value Quantity Value 
Dense-graded roadbase stone 22, 020 33,220 27,170 40,410 
Concrete ))//.kkæsö.ͤösẃ ³⁵ 8 6,737 14,130 9,681 21,200 
Cement manufactuner Lee 8,572 12,330 8,866 12,300 
RoRdStone an tk ee LLL 4,730 8,293 4,313 7,958 
Surface treatment aggregate 3,221 7,888 4,309 10,290 
Bituminous aggregald;· „ 3,386 9,969 4.135 13,890 
Lime manufacturei;nmun ² i 2,004 3,960 2.221 4,415 
Railroad ballast... . |. ...... ü —^—— S 1,253 2,162 1,147 2,307 
Flüx8tohg. .— cu needed mesi Su 8 298 730 825 1,581 
Riprap and jetty stone! 533 1,222 547 1,249 
icultural limestone __________________________ 348 558 371 564 
aste material ______________________ Le W W 214 321 
Fl; co aoc ⁰⁰ydyt y e LE 147 820 168 T 
irh eh Ede 101 407 151 528 
Roofing granule U LLL LL LLL c Llc ee 201 652 148 185 
Macadam aggregatttkukn 129 181 W 
Terrazzo and exposed aggregate 116 948 107 1,308 
IIͤͤ˙—ðt - 8 W W 160 
Fit 8 56 112 W W. 
G ANM rU 984 2,233 914 2,641 
7622))l.kkkõ PANIS ALLEE LES 54,841 99,816 65,446 122,784 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 

! Includes limestone, shell, sandstone, marl, marble, traprock, and granite. 

2Includes stone used in chemical stone for alkali works and sugar refining. 

NN stone used in chemicals, whiting, asphalt filler, sulfur dioxide (1976), unspecified uses, and uses indicated by 
sym : 

*Data may not add to totals shown because of independent rounding. 
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Table 12.— Texas: Sulfur produced and shipped from Frasch mines 
(Thousand long tons and thousand dollars) 


Year 


Shipments 
Production - 
Quantity Value 
. 4.294 4,109 W 
tm 4,593 4,478 W 
MUCRONE 4,141 3,406 W 
5 3,777 3,415 W 
ES 3,400 3,480 W 


W Withheld to avoid disclosing company proprietary data. 


Sulfur.—Native sulfur production from 
Frasch mines declined for the third consecu- 
tive year. Production was 3.4 million long 
tons down from 3.8 million long tons, or 
about 10% below that of 1976. Value of 
sulfur shipments, however, fell less than 
1%. Frasch sulfur was produced from four 
mines in the gulf coastal area of the State 
and three mines in west Texas. Producers of 
Frasch sulfer were Texasgulf, Inc. (Fort 
Bend, Jefferson, Liberty, Pecos, and Whar- 
ton Counties) Jefferson Lake Sulfur Co. 
(Fort Bend County), Duval Corp. (Culberson 
County) and Farmland Industries, Inc. 
(Pecos County). 

Texasgulf, Inc. closed its 19-year-old 
Fannett sulfur mine in Jefferson County in 
March. Increases in production costs plus 
depleting reserves were among the reasons 
for the closure. Cumulative sulfur produc- 
tion from the Fannett mine was almost 3.5 
million long tons. 

Elemental sulfur was extracted from nat- 
ural gas and crude oil at 56 operations in 30 
counties. Harris, Van Zandt, Jefferson, and 
Cass Counties accounted for 57% of the 
recovered sulfur produced. Sales of recov- 
ered sulfur from Texas plants were up 18% 
above 1976 sales to 981,986 long tons and 
value of sales increased 13%. Average value 
per ton remained relatively the same at 
$39.42 compared with $39.44 per ton in 
1976. 

Talc.—Texas advanced from fourth to 
second among the States in talc production 
in 1977. Output totaled 233,024 tons valued 
at $2.2 million. Production of crude talc was 
up 17% and value gained 105% over that of 
1976. Five companies operated 12 mines in 
Culberson and Hudspeth Counties in west 
Texas. The material was used in the prepa- 
ration of paint, ceramics, insecticides, roof- 
ing, textiles, and other products. 

Vermiculite.—Crude vermiculite was 
mined and exfoliated by Volite, Inc., in 
Llano County. This was the first crude 
vermiculite production reported in Texas 
since 1969. 


Imported vermiculite was exfoliated at 
plants in Bexar, Dallas, and Harris Coun- 
ties for use as concrete and plaster aggre- 
gate, loose fill and block insulation, soil 
conditioner, and fireproofing. Total vermi-e 
culite sales rose 21% and value increased 
16% over 1976 levels. Average value per ton 
declined 4%. 


METALS 


Iron ore, magnesium chloride, and urani- 
um were the only raw metallic minerals 
mined in Texas in 1977. Although not 
mined in the State, aluminum, antimony, 
cadmium, copper, gold, lead, manganese, 
silver, tin, tungsten, and zinc were recov- 
ered at smelters, refineries, and reduction, 
plants. Metal scrap and other secondary 
materials were also processed for reuse at a 
number of metal recovery facilities. 

Aluminum.—Texas regained its 2d place 
national standing in the production and 
value of primary aluminum after a 2-year 
decline in 1975 and 1976. Bauxite imported 
from out-of-State sources was processed at 
alumina refineries near Corpus Christi and 
Point Comfort. The alumina was reduced to 
metal in the State’s four smelters located. 
near Corpus Christi, Point Comfort, Rock- 
dale, and Palestine, Tex. Production of alu- 
minum metal increased 47% and value 
increased 70% over that of 1976. 

Antimony.—ASARCO, Incorporated, 
completed a $7.5 million antimony recovery 
unit at the company’s El Paso smelter. The 
new plant has the capacity to produce 5 tons 
of 99.5% pure antimony metal per day. NL 
Industries, Inc.’s antimony smelter in Lare- 
do was shutdown in mid-November 1977. 
The smelter, which has been in operation 
since 1930, treated imported ores principal- 
ly from the Republic of Mexico. 

Cadmium.—Cadmium was recovered as a 
byproduct of zinc smelting at ASARCO’s 
electrolytic plant at Corpus Christi. Output 
was down 75% and value dropped 72%. 

Copper.—Copper ores and concentrates 
were imported into the State and smelted at 
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the metallurgical works of ASARCO in El 
Paso. 

Iron Ore.—Brown iron ore (limonite and 
siderite), mined from open pits in Cass, 
Morris, and Nacogdoches Counties, was 
used in the production of pig iron, cement, 
as an animal feed supplement and a weight- 
ing agent in well drilling fluids, and for 
other uses. In 1977, iron ore production and 
value increased over that of 1976. 

Lead.—ASARCO recovered lead from 
ores and concentrates imported from other 
States and the Republic of Mexico at the 
company’s smelter in El Paso. 

Magnesium.—Magnesium chloride was 
recovered from seawater and from subsur- 
face brine for the production of magnesium 
compounds and magnesium metal. Produc- 
tion of magnesium metal dropped slightly 
during the year but the value of shipments 
rose 20%. Both quantity and value of ship- 
ments of magnesium compounds were up 
over 1976 levels. 

Manganese.—Silicomanganese and ferro- 
manganese were produced by Tenn-Tex Al- 
loy Corp. of Houston. Feedstocks were 
imported. 

Silver and Gold.—These precious metals 
were recovered as byproducts at ASARCO’s 
electrolytic copper refinery in Amarillo. 

Late in the year, some exploration work 
was underway at several prospects in 
Hudspeth and Presidio Counties for metal- 
liferous ores that contain silver and trace 
amounts of gold. 

Tin.—The only tin smelter in the United 
States continued to be operated by Gulf 
Chemical & Metallurgical Corp. in Texas 
City. Most of the feedstock was imported 
from Bolivia. 

One company was assembling leases and 
making plans to evaluate a tin prospect in 
the Franklin Mountains in E] Paso County. 

Uranium.—Texas uranium production, 
fifth ranked in the Nation, was 83% higher 
and unit value was 125% above 1976 levels. 
Most of the increase in average price per 
pound can be attributed to sales from new 
operations whose production contracts call 
for considerably higher prices than the 
uranium that was sold under delivery con- 
tracts negotiated some 8 to 10 years ago. 

Stimulated by higher uranium prices and 
favorable results from in situ leach projects, 
the uranium industry responded with a 
record exploration and development dril- 
ling program in 1977. Twenty-nine compa- 
nies and individuals drilled a total of 5.6 
million feet, an increase of 93% over the 2.9 
million feet drilled in 1976. 
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In December, Continental Oil Co. com- 
pleted a mill expansion program that in- 
creased the rated capacity of the Conquista 
facility from 1,750 to 2,900 tons of ore per 
day. The mill is expected to recover about 
1.5 million pounds of uranium per year. 
Conoco began extracting ore from the 
Rosenbrock mine in Karnes County setting 
a new depth record for open pit mining 
in Texas at 285 feet. In March, Conoco 
applied to the Surface Mining Div. of the 
TRRC for mining permits for 32 new sur- 
face mines. None of the permits had been 
approved at yearend. 

Exxon Minerals Co. received approval 
from the Surface Mining Div. of the TRRC 
to reopen the Felder-McLean uranium min- 
ing properties in Live Oak County that have 
been closed since 1971. Ore from the Felder- 
McLean open pit mines will be processed at 
Conoco’s Conquista mill. 

Chevron Resources mining permit for the 
Panna Maria project in Karnes County was 
approved by the Surface Mining Div. of the 
TRRC in July. Construction was begun on a 
3,000-ton-per-day conventional acid leach 
mill near the community of Panna Maria. 
Overburden from the company’s initial 
open pit mine was used in the construction 
of the mill tailings pond. 

United States Steel Corp. assumed the 
operational management of the Burns in 
situ leach project in March and the Clay 
West in situ leach project in August. United 
States Steel and Niagra Mohawk purchased 
the uranium mines and plant facilities from 
Atlantic Richfield Co. and Dalco. United 
States Steel will increase the productive 
capacity of these projects from about 
750,000 to 1.5 million pounds of yellowcake 
per year. 

Wyoming Minerals completed construc- 
tion of new plant facilities to convert the 
Lamprecht in situ leach project into a 
commercial-scale operation. The company 
also began completing development wells 
on the nearby Hahn uranium lease. The 
new plant and well field facilities, called the 
Sulfur Creek operation, will recover urani- 
um from both the Hahn and Lamprecht 
sites. Wyoming Minerals continued to oper- 
ate the Bruni in situ leach project in Webb 
County. 

Mobil Oil Corp. expanded the O’Hern in 
situ leach project in Webb County. The 
company announced that the Holiday and 
El Mesquite uranium deposits in Duval 
County would be exploited by in situ leach 
mining and began drilling development 
wells on these sites. The Holiday and El 
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Mesquite deposits are about 5 miles north- 
northeast of the O’Hern project in Duval 
County. 

Intercontinental Energy Corp. continued 
to operate the Pawnee in situ leach mine in 
Bee County. The company also began devel- 
opment drilling and construction of plant 
facilities at the Zamzow uranium deposit in 
Live Oak County. 

Texura, Inc., was drilling development 
wells and making hydrological tests at a 
proposed pilot leach project on the Zunker 
and Lyssy leases in Karnes County. 
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Solution Engineering continued to con- 
struct plant and production facilities to 
solution mine and tailings at the abandoned 
Susquehanna-Western mill in Karnes Coun- 
ty. 

Union Carbide Corp. continued to drill 
development wells and recover uranium at 
the company’s Palangana in situ mine dur- 
ing the year. 


1 State Liaison Officer, Bureau of Mines, Austin, Tex. 
2 Research geologist, Bureau of Economic Geology, The 
University of Texas, Austin, Tex. 


Table 13.— Texas: Smelters, refineries, and reduction plants in 1977 


Product, company and plant 


Aluminum: 
Aluminum Co. of America: 
Point Comfort alumina). --—-----------—- 
Point Comfort (reduction))) 
Rockdale (reduction)... 2 -- 
Anderson County (reduction) - - - -- -------- 
Reynolds Metal Co.: 
n Patricio (reduetion!)) h) -___- 
Sherwin plant (alumina)_ - - - - -- --------- 
Antimony: 


CO Inc.: 
El Paso smelter -_——__-—------------—— 
NL Industries, Inc.: 
Laredo smelteerrrr᷑k!rrk 
Cadmium: 
ASARCO Inc.: 
Electrolytic uuum eee ie ee 


Copper: 
XSARCO Inc.: 
Amarillo refinery- - -- - --------------- 
p Paso 1 511 . 
elps Dodge Refining Corp.: 
i Nichols refinery. - - - ---------------——- 
ron 
Am Steel Corp.: 
Houston plant 22222222222 
Lone Star Steel Co.: 
Daingerfield plant 
Mee care teel Corp.: 
wn plant! 
Lead: á 


ASARCO Inc.: 

El Paso smelter 

esium: 

Dow Chemical Co.: 

Freeport plants, electrolytic cci uuu E RE 
American esium 

Snyder plant, electrolytic 

Manga 

Tenn Tex Alloy Corp 
ium: 
ten Corp 


"Gulf Chemical & Metallurgical Corp.: 
ine City smelter 


Turga If Chemical & Metallurigical Corp.: 
Texas City smelter 


A ase, Christi, electrolytic - ------------- 
fuming plant 


County Material treated 
Calhoun Bauxite. 
e Alumina. 
Milan Do. 
Anderson Do 
San Patricio Do. 
S EREMO Bauxite 
El Paso Ore. 
Webb Do 
Nuec es Flue dust. 
Potter Blister and anode. 
El Paso Ore and concentrates. 
zu EO o race mts Blister and anode. 
Harris Ore and scrap. 
Morris Do. 
Chambers Do. 
El Paso Ore and concentrates. 
Brazoria _ Seawater. 
Scurrr / _- Brine. 
Harris Ore. 
PLENER o EACE Ae ek Salt. 
Galveston Ore. 
e ne Do. 
Nue ces Ore and concentrates. 
El Paso Dusts and residues. 
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Table 14.—Texas: Secondary metal recovery plants 


County and company 
Austin 


Tera Reduction Cor 


Collin: 


Electro Extraction, Ine 
Gould, Inc.. -.----------—- 


ASARCO Incorporated |... 


Dixie Metals Co 
Laclede Steel Corr 
Murdock Lead Co. Div. RSR Corp 
NL Industries. Ine 3 
Okon's Iron & Metal Co 


Paso: 
Border Steel Mills, Inne 


Proler International Cord 
Ser, 


Ellis: 
Chaparrall Steel C0o 
Industrial Metals Co 


Marathon LaTourhest Coo 
Southwest Stee Steel Castings Co 


Guadalupe 


Structural Metals, Ine. 


Harr 


A 4 B Metal Manufacturing Co. Inc 
Federated Metals Corp - - ----- 


Schindler Bros. Stel o 
xar: 
Newell Salvage Co. of San Antonio 


" Battery p 


Material 


E Aluminum scrap ..........- 


5 Aluminum and copper crap 
" Lead scrap - - - - ----------- 


Product 


Reinforced steel bars. 


Smelted and refined scrap 
metals. 


Alloyed aluminum ingots. 


Aluminum ingots, copper bars. 
7 0 lead oxide, ole 


Aluminum ingots, dioxidizing 
bars and shot 
Lead and zinc ingots, pigs, 
and alloys. 
Lead pigs, alloys, chemicals. 
Reinforcing steel. 
shot, solders, lead pipe. 
products. 
Lead pigs and ingots. 


Reinforcing bars, bar shapes, 
steel grinding balls. 

Precipitation iron. 

Steel reinforcing bars and 
shapes. 

Metal shapes and ingots. 


Steel castings and shapes. 
Steel castings. 


Structural steel reinforcing 
bars. 


Tungsten carbide. 

Lead ingot, solder, copper 
eiit M metals, sheet 
lead, lead 


Gulf Reduction Corp ENSE Aluminum and zinc scrap- |... Aluminum, sine e npt and 
alloys. 
Houston Lead Coo Lead scrap - -------------- Lead pigs, ingots, alloys. 
Lead Products Co., ine senado uro eS Dos" á 
Newell Metals, Ine Zinc scrap ------------- es Zinc dust. 
Proler International Cord Various metals. __--------- Zinc slab, aluminum alloys, 
; precipitation iron. 
Redgate, Virgil, Coo PERMET. E N TS ETET Recovery of gold, silver 
platinum, rhodium, copper, nick- 
el, cadmium, aluminum. 
Jefferson: 
Georgetown Texas Steel Cor Steel scrap - - -- - ---------- Steel rods and shapes. 
ee Steel Cord e d Uae ee Reinforcing steel. 
Ni ucor Steel Co 
Smith: 
Bloch Metals, In ᷑ e.. Aluminum crab _-___ Aluminum ingots. 
- Tyler Pipe Industries, Ine Steel scrap - s- Pipe and pipe fittings. 
arrant: 
National Metal & Smelting Co Battery lead and aluminum scrap Lead pigs, ingots, battery 
metal, aluminum ingots. 
Texas Steel co Steel scra s Carbon and alloy steel bars 
and shapes, reinforcing bars. 
Table 15.—Principal producers 
Commodity and company Address Type of activity County 
Asphalt (native): 
Uvalde Rock Asphalt Co Box 531 Quarry and plant Uvalde. 
San Antonio, TX 78206 
White's Mines, Ine Box 499 ucl se Ale Sieg it & Do. 
San Antonio, TX 78206 
Barite: 
Dresser Industries, Ine Grinding plant Cameron and 
Houston, TX 77002 Galveston. 
Milwhite Co., Ine Box 1 5038 e usu sere Cameron and 
Houston, TX 77020 Harris. 
NL Industries, ine Box 1675 osa. e nrc Nueces. 


Houston, TX 77001 
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Table 15.—Principal producers —Continued 


Commodity and company 


Carbon black: 


Ashland Chemical Co 


Columbian Carbon Co., Div. of 
Cities Service Co. 

Continental Carbon CO 

J. M. Huber Corp TT 

Phillips Petroleum Co. _ _ _ _ _ 


Sid Richardson Carbon & Gaso- 
ine 


Cemen 


Cla 


Alpha Portland Cement Co 
Capitol Aggregates, Ine 
Centex Cord 
General Portland, Ine 
Gifford-Hill & Co., Ine 
Gulf Coast Portland Cement 
Co., Div. of McDonough Co. 
Ideal Cement Co., Div. of Ideal 
Basic Industries, Inc. 
Longhorn Cement Div., Kaiser 
Cement & Gypsum Corp. 
Lone Star Industries, Ine 
sun Antonio Portland Cement 


Southwestern Portland Cement 


Texas Industries, Ine 


Universal Atlas Cement, Div. of 
United States Steel Corp. 


ys: 
Acme Brick Co., Div. of Justin 
Industries, Inc. 


Balcones Minerals Cor 


Dresser Industries, Ine 


Elgin-Butler Brick Co ö 


Featherlite Cord 
General Portland, Ine 
General Refractories Co 
Gulf Coast Portland Cement 
Co., Div. of McDonough Co. 
Henderson Clay Products Co 
Lone Star Industries, Ine 
Milwhite Co., Ine 


Southern Clay Products, Ine 


Texas Clay Products, Ine 


Texas Industries, Ine 


Address 


Box 1503 

Houston, TX 77005 

125 High St. 

Boston, MA 02110 

3200 West Market 

Akron, OH 44313 

Box 2208:) 

Houston, TX 77027 

Box 831 

Borger, TX 79066 

Adams Bldg. 

Bartlesville OK 74004 

1105 Ft. Worth 
National Bank Bldg. 

Ft. Worth, TX 76102 


15 South 3d St. 

Easton, PA 18042 

Rt. 13, Box 412 

San Antonio, TX 78209 
Box 929 


Corpus Christi, TX 78408 
Republic Bank Tower 


Dallas, 75201 

Box 520 

Midlothian, TX 76065 
Box 262 

Houston. TX 77001 

420 Ideal Cement Bldg. 
Denver, CO 80202 
Kaiser Ctr. 

300 Lakeside Dr. 
Oakland. CA 94612 


Box 47327, Dallas, TX 75247 


Box 6925 
n Antonio, TX 78209 


392 
El Paso, TX 79943 


Box 146 

Midlothian, TX 76065 
600 Grant St. 

U.S. Steel Bldg. 
Pittsburg, PA 15230 


Box 4 
Ft. Worth, TX 76101 


Box B 

Flatonia, TX 78911 
601 Jefferson 
Houston, TX 77002 
Box 1947 

5 TX 78767 


1 
Ranger TX 76470 
Box 2698 
19 pm TX 75201 


ust St. 
Philadelphia PA 19102 
Houston, TX 77001 
Box 1251 
Henderson, TX 75652 
Box 47327 
Dallas, TX 75247 
Box 15038 
Houston, TX 77020 
Box 44 


x 
Gonzales, TX 73629 


Box T 
Malakoff, TX 75148 
8100 Car 


Dallas, 75247 


nter Freeway 


Type of activity 


Furnace plant 


— ee — — — — — 


— am o 


— æ — —— a a — 


æ ar — —— æ — 


— —— —— e — 


Pit and plant 


Pit 


Pit and plant 
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County 


Aransas and 
Wheeler. 
Gray and 
Howard. 
Gaines and 
Montgomery. 
Moore. 


Harris and 
Hutchinson. 

Hutchinson 
and Orange. 

Howard 


Orange. 
Bexar. 
Nueces. 


Dallas and 
Tarrant. 
Ellis. 


Harris. 
Do. 
Bexar. 


Harris and 
Nolan. 


Denton, Guada- 
lupe, Nacog- 
doches, Parker, 
Van Zandt, Wise. 

Fayette. 


Angelina and 
Limestone. 
Bastrop. 


Eastland. 


Dallas and Lime- 
stone. 
Cherokee. 


Chambers. 
Rusk. 


Fisher and 
Harris. 
Fayette and 

alker. 
Angelina, 
Cherokee, 
Gonzales. 
Henderson. 


Comanche, Dallas, 
Ellis, Fort Bend, 
Henderson, 
Marion, 

Van Zandt. 
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Table 15.—Principal producers —Continued 


Commodity and company 


Coal (lignite): 


ICI United States, Inc 


Industrial Generating Co 


Texas Utilities Generating Co 


Do 


Fluorspar: D & F Minerals Co 


Graphite Southwestern Graphite 


G 


ypsum: 
The Celotex Corp . Sateen 


The FlinkoteCo . .. .. 
Georgia Pacific Corr 
National Gypsum Co 
United States Gypsum Co. 


Iron o 


Lone Star Steel Co . Ete 


Tex-Iron, Inne 


Lime: 


M 


Aluminum Co. of America 
Armco Steel Corp .. ...... 
Austin White Lime Co 
Champion International Corp . 
Chemical Lime Co _ _ ...... 
Holly Sugar Cord 
McDonough Bros., Ine 


PPG Industries, Ine 
Round Rock Lime C0o 
Texas Lime Co ---------- 
United States Gypsum Co 


esium compounds: The Dow 
emical Co 


A American Magnesium 


Perlite: 


Filter Media, Ine 
Perlite of Houston, Inne 
Sil-Flo Corp - ----------- 
South Texas Perlite o 
Texas Vermiculite Co 
United States Gypsum Co 


acorns granules: H. B. Reed & Co., 
ne. 
Salt: 


Diamond Shamrock Corp - 


The Dow Chemical Co 
Morton Salt Co 


PPG Industries, Ine 
Phillips Petroleum CO0o _ __ 


Address 


Box 790 

5 TX 75670 
Box 111 

Rockdale, TX 76567 
Box 948 

Fairfield, TX 75840 
Box 1266 

Mt. Pleasant TX 75455 
Box 651 

Tatum, TX 75691 
Box 75 

Terlingua, TX 19852 
Burnet, TX 78611 


1500 North Dale Mabry 
Tampa, FL 33607 

400 estchester Ave. 
White Plains, NY 10604 
900 Southwest 5th Ave. 
Portland, OR 97204 

325» Delaware Ave. 
Buffalo, NY 14202 

101 South Wacker Dr. 
Chicago, IL 60606 


DECR AMENS 


Box 12226 
Dallas, TX 75225 


Cushing, TX 75760 


1028 Alcoa Bldg. 
Pittsburgh, PA 15219 
Box 136 

Houston, TX 77001 
Box 9556 

Austin. TX 78166 


Box 
Pasadena, TX 77501 


Box 427 

Clifton, TX 76634 
Drawer 1778 

Hereford, TX 79045 
Fredericksburg Rd. 

Rt. 8, Box 222 

San Antonio, TX 78228 
Box 402 


Corpus Christi, TX 48408 


Box 38 
Plum, ax 76627 

5 
Cleburne, TX 76031 
101 ue Wacker Dr. 
Chi 60606 
2020 sas Ctr. 
Midland, MI 48640 
Rt. 1, Box 666 
Snyder TX 19549 


Box 19156 
Houston, TX 77024 
Box 8386 


x 
Houston, TX 77004 
Box 7086 

Ft. Worth, TX 76111 
Judson Rd. 

San Antonio, TX 78233 
2651 Manila 

Dallas, TX 75212 

101 South Wacker Dr. 
Chicago, IL 60606 

8149 Kennedy Ave. 
Highland, IN 46322 


300 Union Commerce Bldg. 


Cleveland, OH 44115 
Midland, M 


Chicago, IL 60606 
Box 4026 


Corpus Christi, TX 77704 


Bartlesville, OK 74003 


1486400 


Type of activity 


Strip mine 
do 

do 

do 

do 
Mine 
Mine and mill 
Quarry and calcining 


piant. 
. do 


Brine wells |... 
FF 


Underground mine 
and brine wells. 
Brine wells 


County 


Harrison. 
Milam. 
Freestone. 
Titus. 
Panola. 
Brewster. 


Burnet. 


Fisher. 
Nolan. 
Hardeman. 
Fisher. 
Nolan. 
Harris. 
Cass and 
Morris. 
Nacogdoches. 
Calhoun. 
Harris. 
Travis. 
Harris. 
Bosque. 
Deaf Smith. 
Bexar. 


Nueces. 
Hill. 
Johnson. 
Comal. 
Brazoria. 


Scurry. 


Harris. 
Do. 
Dallas. 
Bexar. 
Dallas. 
Nolan. 


Milam. 


Chambers. 


Brazoria. 
Van Zandt. 


Duval. 
Hutchinson. 
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Table 15.— Principal producers —Continued 


Commodity and company 
Salt —Continued 
Texas Brine Corp- . ..... 


United Salt Cord 
Vulcan Materials Coo 


Sand and gravel: 
Capitol Aggregates, ine 


Dresser Industries, Ine 
The Fordyce Co 


Ft. Worth Sand & Gravel Co 


Gifford-Hill & Co., Ine 


Horton & Horton, Ine 
R. E. Janes Gravel C0o _ _ _ 
Lone Star Industries, Ine 
Parker Bros. & Co., Ine 
Thorstenberg Materials. _ _ _ _ 


Shell: 
Parker Bros. & Co., Ine 


Sodium (metallic): 
Ethyl Cor 


Sodium sulfate (natural): 
Ozark-Mahoning Co 


Stone: 
Barret Industries 


General Portland, Ine 


Gifford-Hill & Co., Ine 
Lone Star Industries, Ine 
McDonough Bros., Ine _ _ _ — 
Parker Bros. & Co., Ine 
Texas Crushed Stone Co 
Texas Industries. Ine 
White's Mines, Ine 
Sulfur (native): 
Duval Cor 
Farmland Industries, Ine 
Jefferson Lake Sulfur Co _ _ _ - 
Texasgulf, Ine 
Sulfur (byproduct): 
Amoco Production 
Cities Service Oil Co 
Getty Oil ooo 


Address 


2000 West Loop South 
Houston, TX 77027 


Box 1060 
Denver City, TX 79323 


Rt. 13, Box 142 
San Antonio, TX 78209 


Kosse, TX 76653. 


Box 1981 
San Antonio, TX 78206 
Box 400 


X 
Arlington, TX 76010 


Box 47127 
Dallas, TX 75247 


Box 1669 

Houston, TX 77001 

Box 2155 

Austin, TX 78767 
41 327 


Box 

Dallas, TX 75247 

Box 107 

Houston, TX 77001 

1435 Bank of the 
Southwest 

Houston, TX 77002 


5303 Navigation Bldg. 
Box 107 
Houston, TX 77001 


Box 472 
Pasadena, TX 77502 


1870 South Boulder 
Tulsa, OK 74119 


2718 Southwest 
Military Dr. 

San Antonio, TX 78221 

2800 Republic Bank 


x 
am TX 78717 
Midlothian, TX 76065 


Box 4 


San rea TX 78206 


1906 First City 
National Bank Bldg. 

N TX 77002 

Box 8 

Ft. Stockton: TX 79135 

Box 1185 

Houston, TX 77001 

200 Park Ave. 

New York, NY 10017 


Box 591 
Tulsa, OK 74102 


Box 300 
ur OK 74102 
cc M TX 75480 


Type of activity 


Brine wells 


Underground mine 
and brine wells. 
Brine wells |... 


Portable plant and 
redge. 
Stationary plant 


and dredge. 
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County 


Harris, 
Jefferson, 
Matagorda. 

Fort Bend and 
Harris. 

Yoakum. 


Guadalupe and 
Travis. 
Limestone. 
Hidalgo, 
Victoria. 
Dallas, 
Denton, 
Tarrant. 
Brazos, Clay, 
Colorado, 
Dallas, McLennan, 
Tarrant, Wichita. 
Colorado, 
Harris, Victoria. 
Borden, Crosby, 
Lubbock, Taylor. 
Colorado and 
De 


nton. 
Colorado and 
Harris. 
Do. 


Calhoun. 


Harris. 
Gaines and Terry. 
Bexar. 


Dallas, Tarrant, 
Wise. 


Wise. 

Burnet, Nolan. 
Bexar. 

Comal. 


Llano and 
Williamson. 
Ellis and Wise. 


Brown, Taylor, 
Uvalde. 


Culberson. 


Pecos. 
Fort Bend. 


Fort Bend, Jefferson, 
Liberty, Pecos, 
Wharton. 


Andrews, Ector, 
Hockley, Van 
Zandt, Wood. 

Cochran, Dawson, 
Gaines, Van Zandt. 

Franklin and 
Freestone. 
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Table 15.—Principal producers —Continued 


Commodity and company Address Type of activity 
Sulfur (byproduct) —Continued 
Gulf Oil Cord Box 701 Secondary recovery 
Port Arthur, TX 77640 
Phillips Petroleum CO0o --- Bartlesville, OK 74003 _ _ _ - Sis i OO ots Se he ees 
Shell Oil co Box 2099 EEEE: 3 EE 
Houston, TX 77001 
Warren Petroleum Cord Box 1589 wt Ooh ase chs 
Tulsa, OK 74101 
Tale: 
Pioneer Talc Co., Ine Chatsworth, GA 30708 _ _ _ _ Mine and plant 
Southern Clay Products, Inc _ _ Box 44 Mine 
Gonzales, TX 78629 
United Sierra, Div. of Cyprus Box 1201 ETERNE”: os ut cs a 
Mines Corp. Trenton, NJ 08606 
Westex Talc ko Box 15038 Mine and plant 
Houston, TX 77020 
Uranium: 
Continental Oil Co.-Pioneer Box 300 Open pit mines and 
Nuclear Corp. Falls City, TX 78113 mill. 
Intercontinental Energy Corp 600 South Cherry Solution mines and 
Suite 135 plant. 
Denver, CO 80202 
Mobil Oil Cor x 044 Bee: |: eat ee ce: 
Denver, CO 80217 
United States Steel Cord 600 Winnebago St. PCC 
Corpus Christi, TX 78401 
Union Carbide Cord 270 Park Ave. e zc 
New York, NY 10017 
Wyoming Minerals 55 West 5th Ave. ERES. RR ERES 
Denver, CO 80204 
Vermiculite: | 
W. R. Grace & co 2651 Manila Rd. Exfoliating plant 
Dallas, TX 75200 
Vermiculite Products. Ine Box 7327 FF s 
Houston, TX 77008 
Volite, Inc. Box 122 Mine and plant 


x 
Llano, TX 78643 


County 


Jefferson. 

Brazoria, Crane, 
Ector, Hutchinson. 

Cass, Harris, 
Karnes. 

Crane, Hopkins, 
Karnes. 


Hudspeth. 
Do. 


Do. 


Culberson and 
Hudspeth. 


Karnes and 
Live Oak. 


Webb. 

Live Oak. 

Duval. 

Live Oak and 
Webb. 

Bexar and 
Dallas. 

Harris. 


Llano. 


The Mineral Industry of Utah 


This chapter has been prepared under a Memorandum of Understanding beween the 
Bureau of Mines, U.S. Department of the Interior, and the Utah Geological and Mineral 
Survey for collecting information on all minerals. 


By William A. McKinney! 


The value of mineral production in Utah 
during 1977 surpassed $1 billion for the 
second time in the mineral history of the 
State, the first time being in 1976. The total 
value of nonfuel and fuel minerals produced 
in Utah in 1977 was $1.1 billion, a 3.2% 
increase over that of 1976. Increases in 
value were recorded for metals and non- 
metals; mineral fuels declined slightly. 

Total value of the metals group increased 
1% over that of 1976. Increases in value 
were noted for all of the metal commodities 
except lead and zinc. Copper accounted for 
61% of the value of the metals group and 
3 of the value of all minerals produced in 


The nonmetals group increased 7% in 
value. Nine commodities increased in value 
with gypsum, sand and gravel, and cement 
registering the highest gains. Phosphate 
rock, pumice, sodium sulfate, gem stones, 
and magnesium compounds declined in val- 
ue. 
Production of mineral fuels declined 
slightly in total value, but accounted for 
about 50% of the total value of mineral 
production in the State. Petroleum, which, 
although declining 396 in value, was still 
the leading mineral commodity in the State 
in terms of value. 

The final Environmetal Impact State- 
ment was released for the Alumet Co.’s 
proposed alunite-processing plant and mine 
in Beaver County. The proposed operation 
would cost $500 million and would employ 
1,000 people. Alunite ore would be mined 
from the Wah Wah Mountains and then 
processed into alumina at the rate of 


500,000 tons per year. Annual production of 
byproducts would be 370,000 tons of potassi- 
um sulfate fertilizer, 1.7 million tons of 
phosphate fertilizer, and 20,000 tons of alu- 
minum fluoride. The U.S. Environmental 
Protection Agency (EPA) released a report 
saying the plant would violate Clean Air 
Act standards. EPA suggested that the 
plant emission control system would have 
to be improved or the plant would have to 
be located on flatter terrain where pollu- 
tants would disperse farther. The entire 
project has been placed in abeyance await- 
ing additional financial backing. 

Discovery of a deep-lying porphyry-type 
molybdenum deposit in southwestern Utah 
was announced by Phelps Dodge Corp. The 
find resulted from exploratory drilling in 
the Wah Wah Mountains in Beaver County, 
a few miles northwest of Alumet's alunite 
property. Drill holes showed mineralized 
sections containing as much as 0.38% MoS, 
occurring at depths of 3,000 to 5,000 feet. 
The early drilling also indicated minor 
tungsten values. 

In mid-1977 Kennecott Copper Corp. be- 
gan operation of a $280 million sulfur diox- 
ide emission control program at its Garfield 
copper smelter. By yearend, two of the three 
Noranda reactors employed in the new 
smelter for higher sulfur dioxide recovery 
were brought on-stream. Conversion from 
conventional reverberatory furnace smelt- 
ing to the Noranda process is to be com- 
pleted in 1978. 

Legislation and Government  Pro- 
grams.—Continued withdrawal of public 
lands from prospecting and mining activity 
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is a major source of concern to the mineral 
industries in Utah. An area of 26,927 acres 
in the Deep Creek Mountains of Juab and 
Tooele Counties was withdrawn from min- 
eral exploration by the U.S. Department of 
the Interior. Prospecting activities by Atlas 
Minerals, which held some uranium claims 
in the area, were reported to have led to the 
emergency withdrawal, the first such action 
to be made under the provisions of the 
Federal Land Policy and Management Act 
of 1976. The Bureau of Land Management 
(BLM) stated that the withdrawal, which 
affects only a small portion of the 154,000 
acres of the BLM Deep Creek Management 
Unit, was made to protect a number of rare 
fish, plant, and animal species, plus a num- 
ber of Indian archeological sites, some dat- 
ing back 9,000 years. The withdrawal order 
will be in effect until 1980, at which time 
the BLM will make specific recommenda- 
tions to Congress for permanent designation 
of the area. 

The 29,567-acre Lone Peak area southeast 
of Salt Lake City in the Wasatch Mountain 
Range was officially designated as a Wilder- 
ness Area, the first region in Utah to be so 
designated. Eleven other Utah sites are 
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under study by the BLM as “instant study 
areas’ for review for possible wilderness 
status. 

The Bureau of Mines awarded a metallur- 
gy research grant in the amount of $22,700 
to the University of Utah to obtain funda- 
mental information on the leaching behav- 
ior of the copper sulfide mineral bornite, 
and to incorporate this information in 
mathematical modeling of copper waste 
dump leaching. Previous Bureau grants to 
the University of Utah on modeling of oxide 
copper ore leaching, kinetics of gold and 
silver adsorption on activated carbon, sol- 
vent extraction of copper from ammonia 
solutions, evaluation of native plants for 
tailings stabilization and modeling of lead 
sintering were still in effect during 1977. 

The Utah Geological and Mineral Survey 
completed two grants awarded by the Fed- 
eral Bureau of Mines to develop data for the 
Mineral Availability System on lead and 
zinc deposits and iron ore occurrences in 
Utah. Detailed mine mapping of gassy 
seams was started on a Bureau of Mines 
grant for collection of data on the methane 
content of Utah coals. 


Table 1.—Mineral production in Utah! 


1976 1977 
ee Quantity (thousands) Quantity (thousands) 
Carbon dioxide, natural __________ thousand cubic feet 21,875 $2 W W 
Jö§ö; ———— ee ee thousand short pne 2206 531 2244 3$713 
Coal( (bituminous). — ---------------------do___- 7,967 182,712 8,581 174,342 
Copper (recoverable content of ores, etc.)) short 8 e 185,458 258,157 194,130 259,357 
"pide a Tp EE CEPR PP RUP Lee do- W W RE ZE 
Gemstones |... L2 -=-= NA 105 NA 100 
Gold (recovevahle content of ores, etc.) |... troy ounces. _ 187,318 23,475 210,501 31,219 
ypeum .--—---------- eet thousand short tons 270 1,657 324 2,510 
Iron ore (usable — — _ _ — d long tons, gross weight W 1,932 19,780 
Lead (recoverable content of ores, etc.)) „ short tons 16,297 7,529 10,746 6,598 
I! thousand short tons 202 6,855 209 8,274 
Natural gasss million cubic feet. 57,416 28,995 60,696 87,146 
Petroleum (crude) ______— — thousand 42-gallon barrels. . 84,304 818,911 33, 118 308,872 
Pumice ~~. ~~ thousand short tons 164 264 W W 
OQ ewe" do... 705 10,090 843 10,831 
Sand and gra vel! do... 10,547 19,442 11,895 18,662 
Silver (recoverable content of ores 
^u ETET EA D se eae thousand troy ounces. . 3,134 18,633 8,288 15,169 
SONG — c oit ³ A 88 thousand short tons 2,151 7,009 2,111 7,310 
Tungsten thousand pounds contained W. W W 27 219 
Zinc (recoverable content of ores, etc.) hort tons 22,481 16, 636 17,759 12,218 


See ſootnotes at end of table. 
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Table 1.—Mineral production in Utah! —Continued 


1976 1977 
nicolas Quantity (thousands) Quantity (thousands) 
Combined value of asphalt, beryllium concentrate, 
cement (masonry and portland), clays (kaolin and 
fuller’s earth), magnesium compounds, molybdenum, 
natural gas a es. phosphate rock, potassium 
salts, sand and gravel (industrial), sodium 
sulfate, uranium, vanadium, and values indicated ’ 
Dermo ee —T—T— XX 1162, 102 XX 172,019 
77%%%/%˙ö⁵ ² é ]¾ ³ ve oer Pe ee XX 11,052,105 XX 1,085,839 
Total 1967 constant dollars ____________________ XX 978,232 XX P535,723 


PPreliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data, included 
in “Combined value” figure. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Excludes kaolin; included in “Combined value” figure. 

2Excludes kaolin and fuller's earth; included in “Combined value” figure. 

*Excludes industrial sand and gravel; included in "Combined value" figure. 


Table 2.— Value of mineral production in Utah, by county 


(Thousands) 
: : 7 
County 1976 1977 11 
Beaver W $30 Sand and gravel. 
Box Elder $2,468 1.923 Stone, sand and gravel, lime, salt, tungsten. 
53 1.114 Sand and gravel, stone. 
Carbon dii W Carbon dioxide, sand and gravel. 
Davis C 2,083 W Sand and gravel, stone, tungsten. 
Duchesne ___.____ 176,357 W Sand and gravel, stone. 
Emery 2,532 W Uranium, sand and gravel, vanadium. 
Garfield W W Uranium, vanadium, sand and gravel. 
Grand 11,852 6,792 Potassium salts, uranium, vanadium, salt, sand and gravel. 
MON os eee 11,374 W _ Iron ore, sand and gravel. 
Juab___________ 930 W Silver, gold, copper, gypsum, clays. 
Kane 149 396 Sand and gravel. 
illard --.------- W W Pumice, gypsum, tungsten, sand and gravel, beryllium. 
Morgan . W W Cement, stone, sand and gravel. 
Piute W W Clays, zinc, lead, silver, gold. 
ET oec W . Phosphate rock. 
Salt Lake 325,266 344,518 Copper, gold, molybdenum, cement, silver, sand and gravel, 
t, lime, stone, clays. 
San quans 154,072 W Uranium, vanadium. 
Sanpete -- ------- 1,856 2,311 Sand and gravel, , salt, clays. 
Sevier _.________ 13,437 2,308 Gypsum, sand and gravel, salt, clays. 
Summit 29, 987 12,834 Zinc, lead, silver, clays, stone, copper. 
Tooele 15,154 17,362 Lime, salt, potassium salts, stone, sand and gravel, 
magnesium compounds, tungsten, clays. 
Uintah _______-_- 63,275 17,049 Phosphate rock, asphalt, stone, sand and gravel. 
Dh W 18,755 Zinc, silver, gold, lead, sand and gravel, copper, 
clays, tungsten. 
Wasatch. ________ 181 258 Sand and gravel, stone. 
Washington W W Stone, sand and gravel. 
Wayne W 40 Sand and gravel. 
Weber 13,183 18,292 Potassium salts, salt, asphalt, sodium sulfate, sand and 
gravel, magnesium compounds, stone, clays. 
Undistributed’__ _ __ 156,744 641,414 
Total? |. |... 71,052,105 1,085,339 


"Revised. W Withheld to avoid disclosing company proprietary data; included with "Undistributed."  . 

Includes some sand and graves that cannot be assigned to specific counties, gem stones, natural gas (1977), natural gas 
liquids (1977), petroleum (1977), coal (1977), and values indicated by symbol W. 

"Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Utah business activity 


p 
1976 1977 Percent 
Employment and labor force, annual average: 
otal civilian labor fore thousands 513.0 528.0 +2.9 
Unemploymenrtiltlttkuũnlulddʒ ee do— 29.0 28.0 3.4 
Employment (non agricultural): 
Mining )))) a re do- 14.0 14.7 +5.0 
Manufacturing do- 70.7 74.4 +5.2 
Contract construction ____§_______ ~~~ cc 2 lll 22222 8 27.9 30.6 +9.7 
Transportation and public utilities „4 do... 28.1 29.2 +3.9 
Wholesale and retail trade _______--.-.------------- do... 112.0 118.1 4-54 
Finance, insurance, realestate |... LL ---- --- -- - - -- do... - 20.6 22.0 4- 6.8 
.; ĩè· mh; ] k yt ee cena do- 77.4 80.9 +4.5 
% WWW.. a eee 8 do— 112.2 114.1 +17 
Total nonagricultural employment do... 462.9 484.0 +4.6 
Personal income: 
Total i se a ee ee dE millions 680 dene ,510 4-124 
Por CODA e dßdßßdd dd ÉÉ—Ó—XM 4 +9.2 
n activity: 
Number of private and public residential units authorized 18,141 22,191 -+22.8 
Value of nonresidential construction ------------------ millions $154.0 $173.1 +12.4 
Value of State road contract awards do— $62.5 $55.0 -12.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 922 902 -2.2 
Mineral production value: 
Total crude mineral valtssssEʒgs millions 31.052. $1,085.3 +3.2 
Value per capita, resident population ~ ~- --------------------—-- —1 
Value per square mildqddddddllll „1 „„ $12,390 $12,781 +8.2 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of mine production of ior and total value of mineral production in 
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REVIEW BY MINERAL COMMODITIES 


METALS 


Beryllium.—Brush Wellman, Inc., con- 
tinued mining operations at Spor Mountain 
and processing operations at its plant near 
Delta. Beryllium production was approxi- 
mately the same as in 1976. 

Copper.—At the first of the year, Ken- 
necott Copper Corp.'s Utah Copper Division 
went back to a 7-day work schedule for the 
first time in nearly 2 years. However, later 
in the year, in the face of sharply declining 
copper prices and a highly competitive 
world market, the Utah Copper Division 
announced a 10% reduction of its 7,000- 
employee work force. The first cut was 
made August 31, when 100 administrative 
Staff and supervisory employees and 80 
union employees were laid off. The re- 


maining reduction was to take place over a 
12-month period through retirements, in- 
terdepartmental transfers, and attrition 
without replacements. Development of The 
Anaconda Company's Carr Fork copper 
project proceeded on schedule, with produc- 
tion slated to begin in 1979. Output of 
copper increased nearly 5% over that of the 
previous year, but the total value was up 
less than 1%. Kennecott's Bingham Canyon 
mine was the largest single copper producer 
in the United States. Other significant cop- 
per producers in the State included the 
Trixie mine of Kennecott Copper Corp. in 
Utah County, the Ontario mine of Park City 
Ventures in Summit County, and the Mam- 
moth mine of Kennecott Copper Corp. in 
Juab County. Copper production was re- 
corded from five mines in four counties. 


Table 4.—Utah: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


a Mines | Material Gold Silver 
unty producing treated Troy Troy 
(lode) (short tons) ounces Value ounces Value 
1975, total 6 27,751,500 189,620 $30,621,734 2,821,730 $12,472,048 
1976, total. ____________ 8 30,053,234 187,318 23, 474,692 3,134,021 13,632,991 
1977: 
Ju ab 1 22,799 3,351 496,987 195,351 902, 522 
Salt Lake 1 32,614,227 W W W W 
RC eng ce oes ah E 2 285,313 W W 191,865 3,658,416 
Undistributed?________ 2 131,935 207,150 30,722,416 2,296,107 10,608,015 
Total caudna o's 6 33,054,274 210,501 31,219,403 3,283,323 15,168,953 
Copper Lead Zinc 
S aei Total 
n Value pied Value 1 — Value value 
1975, total 177,155 227,467,442 12,679 $5,452,099 19,640 $15,319,148 3291, 332,466 
1976, totalalll 185,458 258,157,279 16,297 7,529,112 22, 481 16,636,194 319, 430, 268 
1977: 
Jjuab `- 71,517 8 m es " 1,471,026 
Salt Lake 193,098 258, 781,059 ae "M ae EE W 
Bnei HEISE PE elie 312 416,214 4,237 2,601,480 8,679 5,970,844 12,646,954 
Undistributed? _________ 66 88,591 6,510 3,996,834 9,080 6,247,312 310,444,227 
Total . |.  ....... 194,130 259,357,381 10, 746 6,598,314 17,759 12, 218, 156 324, 562, 207 


W Withheld to avoid disclosing company proprietary data; included in Undistributed.“ 
lOperations at old mill or miscellaneous cleanups not counted as producing mines, nor are various uranium mines 


counted from which byproducts were recovered. 


Ie Piute and Summit Counties combined to avoid disclosing company proprietary data, and items indicated by 


Data may not add to totals shown because of independent rounding. 
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Table 5.—Utah: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1977, by class of ore or other source material 


Number 3 Ses Gold Silver Copper Lead Zinc 
Source of 8 (troy (troy (short (short (short 
mines! e ounces) ounces) tons) tons) tons) 
Lode ore: 
Gold-silver and silver? |... 2 100,409 $209,454 22,664,874 344 a TER 
Copper 1 32,582,180 W W 169,010 — ao 
. ˙ W re 3 339,638 1.047 618,449 88 10,746 17,759 
P 6 32,922,418 1,047 618,449 169,098 10,746 17,759 
Other lode material: 
Copper precipitates ______ 1 31.447 2,2. T 24,689 t — 
Grand total Tl zs 6 33,054,214 210,501 3,283,323 194,130 10,746 17,159 


W Withheld to avoid disclosing company proprietary data; included in “Gold-silver and silver ores.” 
Detail will not add to total because some mines produce more than one class of material. 
2Combined to avoid disclosing company proprietary data. 

Includes gold and silver from copper ore. 

*Data may not add to totals shown because of independent rounding. 


Table 6.—Utah: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1977, by type of material processed and method of recovery 


> Gold Silver Copper Lead Zinc 
FIDE E ee ee (troy (troy (short (short (short 
ry ounces) ounces) tons) tons) tons) 
Lode: 
Smelting of concentrates______________ 183,405 2,501,293 169,039 10,746 17,759 
Direct smelting of: 
PPP... AA Be ELETE 27,096 782,030 402 — sss 
Copper precipitates — — . —- - - --------—— ES a 24,689 Ee SN 
TO ica cats bach ec Se are s ee Dead es EE 210,501 3,283,323 194,130 10,746 17,759 
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Figure 2.—Mine production of copper in Utah, by months in terms of recoverable metals. 
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Gold.—Production of gold increased by 
12% over that of 1976, and the value of gold 
production increased 33%, reflecting con- 
tinued increases in the price of gold. Gold 
was produced from six mines in four coun- 
ties. The principal producer of gold in the 
State remained the Kennecott Copper Corp. 
at the Utah Copper mine in Bingham Can- 
yon. Kennecott’s Trixie mine in Utah Coun- 
ty in the East Tintic mining district was 
second in gold production. The famous 
Mammoth mine of Kennecott Copper Corp. 
in Juab County, idle for over 20 years, is 
now producing again. 

Iron Ore.—As in previous years, all of the 
iron ore produced in the State came from 
Iron County. Three companies were active. 
CF&I Steel Corp. operated the Comstock 
mine, United States Steel Corp. produced 
ore from the Mountain Lion mine, and 
Utah International, Inc., produced lower 
grade ores from the Thompson and Iron 
Springs mines for concentration at its mag- 
netic separation plant at Iron Springs. The 
average iron content of the direct shipping 
ores and concentrates was 54.06%, slightly 
lower than the corresponding figure for 
1976. Both the tonnage shipped and the 
value were up over those of 1976. 

Lead.—The major lead producers were 
the Ontario mine of Park City Ventures and 
the Burgin mine of Kennecott Copper Corp. 
Production of lead dropped sharply from 
that of the previous year with 1977 produc- 
tion being down 34% from that of 1976. Due 
to increased lead prices in 1977, value of 
lead production only decreased by about 
12%. 

Magnesium.—The magnesium plant of 
NL Industries, Inc., on the west shore of 
Great Salt Lake, resumed production after 
completion of a $55 million modification 
program in which three-fourths of the pro- 
duction cells were revamped. The rated 
capacity of the plant is now 25,000 tons of 
magnesium per year, as opposed to the 
original design capacity of 40,000 tons per 
year. No figures are available for the actual 
production, however. 

Molybdenum.—All of the molybdenum 
produced in the State was a byproduct of 
copper production at the Utah Copper Divi- 
sion of Kennecott Copper Corp. Although 
copper production increased somewhat, the 
production of molybdenum decreased about 
8%. Due to increased prices for the com- 
modity, however, the value of molybdenum 
production increased nearly 14% over that 
of 1976. 
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Selenium.—Production of selenium was 
up 116% over that of 1976. As in past years, 
the total Utah production resulted from the 
refining of copper ores from the Kennecott 
Copper Corp. mine at Bingham Canyon. 

Silver.—Production of silver increased 
nearly 5% over that of 1976, and the value 
of silver produced increased over 11%. The 
leading silver producer continued to be the 
Utah Copper mine of Kennecott Copper 
Corp. Kennecott’s other Utah mines, the 
Mammoth in Juab County and the Burgin 
and Trixie mines in Utah County, were also 
significant producers. The other major pro- 
ducer of silver was the Ontario mine of 
Park City Ventures in Summit County. 
Silver was produced by a total of six mines 
in five counties. 

Tungsten.—Rising prices for tungsten 
stimulated production in Utah. Major pro- 
duction came from the Gold Hill area of 
Tooele County (two mines), Millard County 
(four mines), and Box Elder County (two 
mines). During the year, a total of 10 mines 
in 5 counties produced tungsten ores. High 
grade crude ore or concentrate found ready 
markets at Bishop, Calif., or Fallon, Nev. 

Uranium.—Production of uranium in- 
creased for the fourth straight year. High 
uranium prices stimulated both exploration 
and production. Energy Fuels, Inc., opened 
ore-buying stations at Blanding in San Juan 
County and Hanksville, in Wayne County. 
The company announced plans to stockpile 
the ore until production in the districts 
reached a level sufficient to justify construc- 
tion of a processing mill. The proposed mill 
would be constructed near Blanding early 
in 1980 at a cost of $28 to $35 million and 
would be designed to process 1,500 tons of 
ore per day. Atlas Corp. announced a 
$750,000 expansion of its alkaline leach 
circuit, and increased employment at its 
mill at Moab from 125 to 160 during the 
year. Plateau Resources, Ltd., also started 
buying and stockpiling ore for a proposed 
750-ton-per-day mill in the Blanding area. 
The quantity and value of uranium pro- 
duced in 1977 were up 5% and 29%, respec- 
tively. 

Vanadium.— Production of vanadium was 
up about 4% over that of 1976, but the value 
of production increased by 8%. Nearly all of 
the vanadium-bearing ore came from San 
Juan County, although three other counties 
also produced some vanadium. Utah ranked 
third out of the five States that produced 
vanadium in 1977. 

Zinc.—Zinc was produced at three mines 
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in three counties in 1977, with the Ontario 
mine of Park City Ventures in Summit 
County and the Burgin mine of Kennecott 
Copper Corp. in Utah County being the 
major producers. Production decreased by 
21% from that of 1976 and value decreased 
nearly 27%. 


MINERAL FUELS 


Several expansion programs were under- 
way at Utah’s coal mines during 1977, and 
several new mines started in 1976 came into 
full production. Several companies an- 
nounced acquisition of coal leases and plans 
for immediate development. Recoverable re- 
serves of coal in Utah are estimated at 23.4 
billion tons. However, about 41% of the 
identified reserves are located in the Kaipa- 
rowits Plateau and Kolob coalfields in the 
southern part of the State, where environ- 
mental concerns and the high cost of recov- 
ery have prevented development. 

Oil and gas drilling in 1977 accounted for 
14 new field discoveries. Six of the new 
discoveries were oil wells, and eight were 
gas producers; one was considered to be the 
most significant gas discovery made in a 
decade. Proven reserves of crude oil in Utah 
are estimated at 274 million barrels. Most of 
this is located in four large fields, the 
Greater Altamont-Bluebell and Greater 
Red Wash fields in the Uintah Basin, the 
Pineview field in Summit County, and the 
Greater Aneth field in the southeastern 
corner of Utah. 


NONMETALS 


Barite.—No crude barite was mined in 
Utah, but five companies in Salt Lake 
County crushed and ground barite for oil 
well drilling mud. The companies were All 
Minerals Corp., Custom Milling and Supply, 
Eisenmann Chemical Co., Rocky Mountain 
Refractories, and Westemco, Inc. Produc- 
tion of ground barite in 1977 was more than 
15% higher than during the previous year. 

Cement.—Output of portland cement in- 
creased 13% over that of the previous year 
and value increased 33%. Production of 
masonry cement declined somewhat with 
production and value down 10% and 2%, 
respectively. Two companies accounted for 
all of the production—Ideal Cement Co., 
Division of Ideal Basic Industries, Inc., and 
Portland Cement Co. of Utah. Ready-mix 
concrete companies purchased about 78% of 
the portland cement sold, manufacturers of 
concrete products took 9%, building materi- 
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al dealers bought over 5%, highway con- 
tractors took nearly 4%, and the remainder 
went to other contractors, government 
agencies, and miscellaneous customers. 
Raw materials consumed in the manufac- 
ture of portland cement were mainly lime- 
stone and cement rock with smaller quanti- 
ties of gypsum, slag, and sandstone. 
Clays.—Production of clays increased 
about 19%, and value was up about 34%. 
The major producers were Utelite Corp., 
Mountain Fuel Supply Co., and Interpace 
Corp. Mining was conducted at 14 mines in 
9 counties. Most of the clays were used in 
the manufacture of brick and concrete block 
or in structural concrete. Smaller quantities 
were used in drilling muds, oil refinery 
catalysts, or waterproofing compositions. 
Gypsum.—Five companies, Thomas J. 
Peck & Sons, Inc., of Juab County, White 
Mountain Gypsum Co. of Millard County, 
Cox Enterprises, Inc. of Sanpete County, 
and United States Gypsum Co. and Georgia- 
Pacific Co. of Sevier County, produced crude 
gypsum in 1977. Production was up 20% 
and value was up more than 51% over that 
of 1976. U.S. Gypsum and Georgia-Pacific 
continued to produce calcined gypsum. 
Lime.—Lime was produced by four com- 
panies during the year, Utah-Idaho Sugar 
Co., Kennecott Copper Corp., the U.S. Lime 
Division of The Flintkote Co., and Utah 
Marblehead Lime Co. Production increased 
about 3% from that of 1976, but the value of 
the lime produced increased by nearly 21%. 
Magnesium Compounds.—Magnesium 
compounds were produced by the Great Salt 
Lake Minerals & Chemicals Corp. in Weber 
County and Kaiser Aluminum & Chemical 
Corp., in Tooele County. Both production 
and value decreased slightly from that of 
1976. Magnesium chloride was also pro- 
duced by NL Industries, Inc., as a feed for 
its magnesium metal production plant on 
the west shore of Great Salt Lake, but no 
figures are available for this production. 
Perlite.—Plants of the Pax Co. in Salt 
Lake County and Georgia-Pacific Corp. in 
Sevier County produced expanded perlite 
from out-of-state sources. The Lehi Block 
Co. and Perlite Products closed its plant in 
Utah County. | 
Phosphate Rock.—Stauffer Chemical Co. 
continued to be the only producer of phos- 
phate rock in Utah. Stauffer operated two 
mines during the year—the Crawford 
Mountains mine, a small underground mine 
in Rich County, and the Vernal mine, a 
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large open pit operation in Uintah County. 
Production and value declined about 11% 
and 21%, respectively. 

Potash.—Three companies produced po- 
tassium salts during the year. Texasgulf, 
Inc., used solution mining to extract potash 
from beds near Moab in Grand County, 
Kaiser Aluminum & Chemical Corp. ex- 
tracted salts from the salt flats near Wend- 
over in Tooele County, and Great Salt Lake 
Minerals & Chemicals Corp. produced salts 
from the evaporation of Great Salt Lake 
waters west of Ogden in Weber County. 
Production declined nearly 11% from that 
of the previous year; value also declined. 
Several potential new production oper- 
ations were in the exploratory stage during 
the year. Butte Resources Co. was studying 
the economic possibilities of solution mining 
on a 50,000-acre tract about 15 miles north- 
west of Moab, and Texasgulf, Inc., drilled an 
exploratory well at a site 20 miles northeast 
of its present plant and outlined several 
other potential ore bodies for possible fu- 
ture testing. 

Pumice.—Only one company, Fillmore 
Products, Inc., Millard County, produced 
pumice in 1977. Most of the production was 
used for landscaping and the remainder for 
concrete aggregate. The Utah State Road 
Commission mine near Cedar City in Iron 
County was inactive during the year. 

Salt.—Eight companies in seven counties 
produced salt in 1977. Evaporated salt was 
produced by five companies operating in 
Box Elder, Salt Lake, Tooele, and Weber 
Counties. One mine each in Sanpete and 
Sevier Counties produced rock salt and a 
mine in Grand County produced brine. Salt 
production increased by nearly 2096, but 
the value of production increased by only 
1%. 

Sand and Gravel.—Production of con- 
struction sand and gravel increased 13% in 
1977, and an increase in the average unit 
price from $1.27 per ton in 1976 to $1.57 per 
ton in 1977 resulted in an increase in value 
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of about 39%. 

Sand and gravel continued to occupy 
third place in the total value of production 
in the nonmetallic mineral category, being 
surpassed only by cement and potassium 
salts. The number of companies involved in 
sand and gravel production decreased from 
77 in the previous year to 70 in 1977, and 
the number of deposits being mined de- 
creased from 85 to 80. A total of 67 plants 
were operated in 23 counties during the 
year. Salt Lake County continued to be the 
major producer in the State, followed by 
Davis and Utah Counties. Operations in 
these three counties accounted for 67% of 
the sand and gravel production of Utah. 

Sodium Sulfate.—Great Salt Lake Miner- 
als & Chemicals Corp. was the only produc- 
er of sodium sulfate during the year. Pro- 
duction and value both decreased about 596 
from the 1976 figures. 

Stone.—Five companies quarried dimen- 
sion stone for rough blocks, rough flagging, 
sawed building stone, rubble, rough con- 
struction stone, and house stone veneer. 
Output decreased 9% to 6,070 tons valued at 
$238,000. Leading companies were Star 
Stone, Inc., W. H. Hansen Stone Quarry, 
Inc., and Cleo & Raggie Teeter. Ten compa- 
nies crushed stone at 23 quarries for ce- 
ment, fluxstone, riprap, and other uses. 
Output increased 196 to 2.77 million tons 
valued at $7.07 million. Leading producers 
were United States Steel Corp., Ideal Basic 
Industries, and Portland Cement Co. of 
Utah. 

Vermiculite.—No crude vermiculite was 
produced in 1977, but one company, Ver- 
miculite Intermountain, Inc., produced ex- 
foliated vermiculite from out-of-state 
sources. More than one-half of the produc- 
tion was used as loose fill insulation, while 
the remainder went into concrete and plas- 
ter aggregate. 2 


Goo Liaison Officer, Bureau of Mines, Salt Lake City, 
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Table 7.—Utah: Crushed stone’ sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Cement manufacturrrreeeee 928 2,476 1,087 2,870 
Dense graded road base stone 26 1 70 150 
Concrete aggregat,k «„ ze za 42 96 
Roadstone __________________- 10 21 37 68 
Äôĩ¹· ig oe eae ene xs At 4 9 
Bedding materiallln. 4 M Wm (3) 1 
Other uss 1,780 e 4,133 1,575 9,883 
Total nl 2,744 6,681 2,765 7,072 
1Includes limestone, miscellaneous stone, granite (1977), sandstone, and marble (1977). 
WLess than 1/2 unit. 


*Includes stone used in flux stone, ferrosilicon (1976), riprap and jetty stone, lime manufacture including dead-burned 
dolomite), surface treatment aggregate, mine dusting, refractory stone (1976), agricultural limestone, railroad ballast, 
terrazzo and exposed aggregate, stone sand (1976), mineral food (1976), and other unspecified uses. 
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Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Asphalt: 
American Gilsonite 0 Suite 1150, Kennecott Bldg. Underground mine Uintah. 
"e Salt Lake City, UT 84110 and plant. 
um: 
rush Wellman, ine 67 West 2950 South Open pit mines and Juab and 
Salt Lake City, UT 84115 plant. Millard. 
Carbon dioxide, natural: 
Equity Oil Oo 806 American Oil Bldg. Well and plant Carbon. 
Salt Lake City, UT 84101 
Cement: 
Ideal Basic Industries, Cement Division Open pit mine and Morgan. 
Inc.! Star Route plant. 
rapa abs UT 84050 
Portland Cement Co. of 615 West 800 South Eo HO c re Salt Lake and 
Utah! Box 1469 Tooele. 
Salt Lake City, UT 84110 
iltrol Cord 2580 Andrew Ave. Open pit and underground Juab and 
Salt Lake City, UT 84115 mines and plant. Salt Lake. 
Interpace Cork 136 West Harrisville Rd. Open pit mine Box Elder, 
Ogden, UT 84402 Salt Lake, 
Sevier, 
Utah, 
Utelite Corp Box 387 Ope d S Miseni 
telite Corp ------------ n pit mine an ummit. 
Coalville, UT 84017 plant. 
American Coal co 190 North Main Underground mine Emery. 
Huntington, UT 84528 
Kaiser Steel Cors Sunnyside Coal Mines Underground mines and Carbon. 
Sunnyside, UT 84539 plant. 
Peabody Coal co 301 N. Memorial Dr. Underground mine Emery. 
St. Louis, MO 36102 
Copper: 
Kennecott Copper Corp. Box 11299 Open pit mine, mills, Salt Lake and 
å Salt Lake City, UT 84111 smelter, refinery. Utah. 
ypsum 
Georgia Pacific Cord Sigurd, UT 84657 Opan pit mine and Sevier. 
plant. 
United States Gypsum Co Box 128 „330% AE E Do. 
Sigurd, UT 84657 
10 pe Steel Co Box 100 Ope 1 
teel Cor n pit mines ron. 
Cedar City, UT 84720 
United States Steel Corn Box 859 east ONO) a eye ace ae, Do. 
Cedar City, UT 84720 
Utah International, Ine Box 649 Open pit mines and Do. 
ee Cedar City, UT 84720 plants. 
United Park City Mines Co. Box 1450 Underground mine and Summit. 
Park City, UT 84060 plant. 
Lime: 
The Flintkote Co.)! Box 357 Open pit mine and Tooele. 
Grantsville, UT 84029 plant. 
Utah-Marblehead Lime Co Box 268 PE P Do. 
Tooele, UT 84074 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity County 
€— 
Industries, Inne 238 North 2200 West Fenk Do. 
Salt Lake City, UT 84116 
Petroleum and natural gas:* 
Phosphate rock: 
Stauffer Chemical o Manila Star Route Underground mine and Rich, 
Vernal, UT 84078 plant. Salt Lake, 
Uintah. 
Potassium salts 
Great Salt Lake Minerals & 765 North 10500 West Plant 2 Si Weber. 
Chemicals Corp.5 Box 1190 
Ogden, UT 84402 
ir Aluminum & Chemical Box 580 zi dic res ee aay Tooele. 
t N UT 84083 15 " P 6 
N ul T Box 1208 nderground mine an rand. 
Moab, UT 84532 refinery. 
t: 
American Salt |... Box 477 Plant --—----------- Tooele. 
Grantsville, UT 84029 
Morton Salt Co ----------- A.M.F. Box 22054 3% ² AAA Salt Lake. 
Salt Lake City, UT 84122 
Sand and gravel: 
Cox Enterprises, Ine 50 East First North PS. cies Sanpete. 
Manti, UT 84642 
Gibbons & Reed Co 825 West 1000 North Pits and plants Davis, 
Box 30429 Salt Lake, 
Salt Lake City, UT 84116 Weber. 
Monroc Sand and Gravel! 1190 BOCK Si 7 Lucr Salt Lake. 
x 
Salt Lake City, UT 84116 
Parson Ready-Mix Co., Ine 33 South 900 3 ge Rc Box Elder, 
Box 517 Cache, 
"S Brigham City, UT 84302 Davis. 
ne: 
Southern Pacific Transportation 401 I St. Quarry - ----------- Box Elder. 
Co. Sacramento, CA 95814 
Thomas American Stone Co 989 Jewel Ave. Quarriesͤ Box Elder, 
Salt Lake City, UT 84104 Tooele, 
Wasatch 
United States Steel Corp., Box 510 Quarry __________-- Utah. 
Ü Western Stone Operations Provo, UT 84601 
ranium 
Atlas Minerals Division of Box 1207 Underground mines and Emery, 
Atlas Corp.’ Moab, UT 84532 plant. Grand, 
San Juan 
Plateau Resources, Ltd 122 Horizon Dr. Underground mines Garfield. 
Algo 7 Boe 610 88 Und d d San J 
Rio m Corp _____ _ _ nderground mine an uan. 
Moab, UT 84532 plant. 
Union Carbide Cord Box 1029 Underground mines Grand and 
Grand Junction, CO 81501 San Juan. 
1Also stone. 


2Als0 gold, silver, lead, zinc, molybdenum, selenium, lime, and stone. 
Men ä er . h Utah; isted 
r oil companies and some of the smaller companies operate in the companies are | in 
several commercial directories. du di zii EN 
5 Also salt and magnesium compounds. 
Also magnesium compounds. 
? Also vanadium. 


Digitized by Google 


The Mineral Industry of 
Vermont 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Office of the State Geologist, 
Agency of Environmental Conservation, for collecting information on all minerals 


except fuels. 


By William R. Barton! and Charles A. Ratté? 


The value of minerals produced in 
Vermont during 1977 was 18% higher than 
in 1976, according to tabulations by the 
Federal Bureau of Mines. The higher value 
reflected increased production of almost all 
mineral commodities. The major commodi- 
ties produced in the State in decreasing 
order of value were: Stone, asbestos, sand 
and gravel, and talc. The upward trend in 
product values reflected continued invest- 
ment in the expansion and modernization of 
Vermont mining and mineral-processing fa- 
cilities. 

Vermont is a major producer, and an 
important exporter to other States, of cer- 
tain nonmetallic mineral products. The 
State more than fulfills its per capita share 
of supplying nonmetallic minerals for the 


national economy, producing about 8 1/2 
tons per capita compared with a national 
average requirement of about 6 tons of 
nonmetallics per citizen. Vermont leads the 
Nation in talc production, ranks second in 
asbestos, dimension marble, dimension 
slate, and dimension granite. It is also an 
important and growing source of ground 
calcium carbonate for industrial fillers and 
extenders. Some of the Vermont dimension 
Stones such as Barre gray granite, Danby 
Imperial white marble, Isle LaMotte black 
marble, and green verde antique are of 
international repute and importance. Six of 
the Nation's leading dimension stone quar- 
ries are in Vermont, and 2 of these are 
among the top 10 for size when measured by 
value of product. One of the two largest 
chrysotile asbestos mines in the Nation is in 
Vermont. 


Table 1.—Mineral production in Vermont: 


Mineral 
Sand and gravel? |. kk thousand short tons... 
SONO BREMEN 8 do— 
1J7/!·˙· ⁵⅛¾wm x 8 do... 
9 value of asbestos, gem stones, and sand and gravel 
ind ee ee 
17öÜöÜ˙t ꝛ⅛ lee a 
Total 1967 constant dollars 


preliminary. XX Not applicable. 


1976 1977 
: Value ; Value 
Quantity (thousands) Quantity (thousands) 
2,379 $3,758 3,405 $5,897 
1,978 22,443 2,244 27,296 
253 1,685 310 2,006 
XX 7.211 XX 6,415 
XX 35,097 XX 41,454 
XX 18,015 XX P20, 462 


1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


3 Excludes industrial sand and gravel. 
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Table 2.—Value of mineral production in Vermont, by county 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Addison $3,167 W Stone, sand and gravel. 
Benningtoãon 10 3593 Sand and gravel, stone. 
Caledonia 1.822 W Stone, sand and gravel. 
Chitt enden 1,646 W Sand and gravel, stone. 
> re M ec t i W W Sand and gravel. 
1770 s W W Stone, sand and gravel. 
Grand Isle „ W W Stone. 
Lamoillee W W Talc,sand and gravel, stone. 
3733 peace Naat W 990 Stone, sand and gravel. 
Orleans W W Asbestos, sand and gravel, stone. 
Rutland _____~_________ 8,983 W Stone, sand and gravel. 
Washington____________ 7,110 W Do. 
Windham mum W W Talc, sand and gravel, stone. 
Windsor W W Do. 
Undistributed! |. . . 12,061 39,869 
Total onu 35,097 41,454 


W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
Includes gem stones and values indicated by symbol W. 
3Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Vermont business activity 


1976 19775 Change, 


percent 
Em ormen and labor force, annual average: 
otal civilian labor force ~ - - - - - - - --- - -----------——- thousands. . 216.0 227.0 +5.1 
Unemployment --—-—---------------------------—-- do... 19.0 16.0 -15.8 
Employment (nonagricultural): 2s " 7 
Manufacturing _______________________ ee do- 41.0 43.3 +5.6 
Contract construction do- 7.8 8.1 +3.8 
Transportation and public utilities .— occasu do— 8.2 8.3 +1.2 
Wholesale and trade ce d 8 do- 35.0 36.5 +43 
Finance, insurance, real estatkkk.k do____ 6.8 7.0 4-2.9 
Servi c ense ³oA i a De tlie ep Lee ed do- 38.2 40.1 ＋ 5.0 
Governmennnitdtiũtdtk kl do- 30.9 31.6 + 
Total nonagricultural employment do— 168.6 175.6 +4.2 
Personal income: 
1% ea ae a a 8 millions_ — $2,584 $2,814 8.9 
JJJ0ꝑu.t! ee eee ee $5,414 $5,828 +76 
on activity: 
Number of private and public residential units authorized 2,201 2,947 -38.9 
Value of nonresidential constructioo n millions 14.4 YA 17.4 
Value of State road contract awards - 4„õõ do— 1.4 0 4.5 
. of portland and masonry cement to and within 
99 mrs de d eeu thousand short tons 114 187 +20.2 
Mineral production value: 
Total crude mineral value _________.___~~_________ _ millions 335.1 $41.5 +18.1 
Value per capita, resident populatiaiui gd $74 $85 +14.9 
Value per square mile |... LL LLL „ $3,653 $4,314 +18.1 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Table 4.—Worktime and injury experience in the Vermont mineral industry in 1977} 


Fatal Nonfatal disabling ^— Nondi bling 
153 onfa isabling ondis- abling 
Employees Employee Fatal injury disabling ^ injury ^ — abling injury 
J S y injuries frequency injuries frequency 
rate rate 
Sand and gravel: 
Surface 192 192,089 eye "- 3 15.62 3 15.62 
Office 42 47,714 MM ae s d EE ud 
Total 234 239,803 EU EN à 12.51 3 12.51 
Stone: 
Underground_ 36 65,430 E a 4 61.13 1 15.28 
Surface 401 699,713 ct =z, 21 31.36 18 26.88 
Mill 269 467,026 M ín 8 17.13 7 14.99 
Office 72 127,048 oe oe = ts fates = 
Total 778 1,359,217 ae a 33 24.83 26 19.56 
Talc: 
Underground. 59 130,411 t m 15 115.02 2 15.34 
Surface 3 4,408 ius ME 1 226.86 id MN 
Mill 87 198,011 EA 2 14 70.70 18 65.65 
Office 26 46,579 e oon a an UM 
Total 175 379,409 a5 P 30 79.07 15 39.54 
State total: 
Underground_ 95 195,841 peed a 19 97.02 3 15.32 
Surface 649 1,007,912 n Ex 29 28.71 21 20.84 
I 478 901,059 EA d 26 28.85 20 22.20 
Office 161 261,621 ae S ain — ne Ls 
Total 1,983 2,366,433 Mar ime T4 31.21 44 18.59 


1Data supplied by Mine Safety and Health Administration, U.S. Department of Labor. 


The Vermont mineral industry is of criti- 
cal importance to Vermont railroads. The 
Vermont Northern Railroad normally de- 
rives about one-half of its revenue from 
mineral products; 20% of the total traffic 
over the Vermont Railway is in Vermont 
minerals; the Green Mount Railroad relies 
upon minerals for about 75% of its traffic; 
and the Montpelier and Barre Railroads 
depend upon shipments of granite for profit- 
able operation. In addition, truck transport 
of Vermont mineral products is estimated 
to provide employment for about 150 per- 
Sons. 

The mining and quarrying sector paid 396 
of Vermont corporate income taxes in 1977. 
Additional corporate taxes were paid by 
firms processing and finishing mineral 
products. These percentages represent a 
share of total industrial taxes paid, not just 
manufacturing. 

In some areas, the mineral industry pays 
a significant share of property taxes. The 
Barre granite industry is a prominent ex- 
ample, paying 17% of all Barre Township 
property taxes and more than 7% of the 


property taxes collected by the City of 
Barre. 

Because Vermont has no indigenous mine 
production of metal or mineral fuels, all 
such material must be imported for con- 
sumption. In addition, many key chemical 
and industrial nonmetallic raw materials 
are not produced in Vermont. For example, 
in 1977 the State imported about 137,000 
tons of cement. Other mineral products 
consumed in substantial quantities but not 
produced in Vermont include (but are not 
limited to) abrasives, aluminum, clay 
bricks, copper, gypsum products, iron and 
steel, lime, mineral fertilizers, and salt. 
Vermont is almost totally dependent upon 
mineral-derived imported fuels for energy. 
Only 7% of energy requirements are met 
from hydropower. The rest is derived 58% 
from petroleum products, 32% from nuclear 
sources, 2% from natural gas, and 1% from 
coal. 

Vermont produces about $85 worth of 
minerals annually per capita, compared 
with a national average of $356; the value of 
mineral output per square mile is $4,300, 
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compared with a national average of 
$21,324. 

About 40,000 pounds of new mineral ma- 
terials are required annually, including 
mineral fuels, to support each U.S. citizen. 
In Vermont about 13,000 pounds per capita 
are produced. The deficiency is mostly due 
to nonexistent production of metals and 
mineral fuels in Vermont at present. 
Vermont more than fulfills its per capita 
share of production of nonmetallic minerals 
(U.S. average consumption 11,740 pounds of 
nonmetallics per capita) and is a net export- 
er of nonmetallic mineral products. The 
value of Vermont mineral products is al- 
most 1% of the gross State product (GSP) 
and is equal to about 4% of the entire value 
added by all manufacturing establishments 
in the State. In addition, manufacture of 
stone, clay, glass products, and primary 
metal industries represent about 6% of the 
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total State manufacturing economy and 
employ somewhat more than 10% of manu- 
facturing employees. Primary and fabrica- 
ted metal working is an additional 3% of 
the manufacturing sector. Locally, impact 
may be even greater. For example, in Barre, 
57 out of 73 manufacturing establishments 
turned out stone, clay, or glass products— 
primarily granite monuments. In Rutland 
County, one-fifth of the manufacturing es- 
tablishments are engaged in the same busi- 
ness category (mostly marble finishing). 
Construction activity, which is heavily de- 
pendent upon availability of construction 
minerals, is an additional 5% of the GSP of 
Vermont. 

Of Vermont’s approximately 130,000 in- 
dustrial workers, about 1,400 are employed 
at mining establishments; another 2,200 at 
stone, clay, and glass plants; and more than 
5,000 others in the primary and fabricated 
metals industries. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Asbestos.—Vermont Industrial Products, 
a subsidiary of Vermont Asbestos Group, 
Inc. (VAG), started construction on a plant 
at Morrisville to make wallboard out of 
rejected fractions from the VAG asbestos 
mill at Lowell. The new facility will initial- 
ly utilize about 2,000 tons of raw material 
each year, with a potential to use 14,000 
tons annually. VAG has also completed 
extensive modifications to meet standards 
for ambient air quality and successfully 
completed limited drilling to locate new 
extensions of the asbestos body. The firm 
plans 6,000 additional feet of diamond dril- 
ling in 1978. 

During 1977 there were several an- 
nouncements of interest in, or tenders to 
purchase VAG, Inc. Among those mention- 
ed at various times were Eastern Magnesia 
Talc Co., Engelhard Minerals, Norman Rol- 
band of Sterling Trust Co., and a group lead 
by Jerome Hammang the President of 
VAG, Inc. 

The asbestos industry was faced with 
increasing environmental and health con- 
cerns about the effect of asbestos-bearing 
dust on the health of persons working with 
asbestos-bearing products and about possi- 
ble effects on the general public. 


The VAG asbestos mine and mill were 
directly affected by announced new Federal 
industrial working space air standards of 
two fibers per milliliter of air in place of 
five fibers per milliliter. 

Cement.—Vermont has no cement pro- 
ducing plants, importing all of the commod- 
ity it needs. Bureau of Mines data indicated 
that 131,000 short tons of portland cement 
and 6,000 short tons of prepared masonry 
cement were shipped to Vermont destina- 
tions in 1977. These compared, respectively, 
with 109,000 short tons and 5,000 short tons 
in 1976. 

Gem Stones.—The value of gem stones 
and mineral specimens collected was esti- 
mated at several thousand dollars. The 
most popular collecting localities were list- 
ed in Vermont Geological Survey Special 
Publication No. 2, “Mineral Collecting in 
Vermont,” by R. W. Grant. The report can 
be purchased for $5 from the Vermont 
Department of Libraries, at Montpelier. 

Kaolin.—There has been renewed inter- 
est recently in reviving mining of Vermont 
kaolin. One firm has tentative plans to 
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utilize wood chips for kiln power if the 
proposed revival reaches project stage. 

Phosphate.—An intraformational breccia 
in northwestern Vermont was being pro- 
spected as a potential source of phosphate 
and uranium. A single 39-pound sample 
analyzed by the Bureau of Mines contained 
more than 20% P,O, and 0.04% U;O, con- 
tained in hydrous apatite modules. 

Sand and Gravel.—Sand and gravel pro- 
duction increased 43% in quantity and 55% 
in value. Áverage value per ton was $1.71 
($1.58 in 1976). Production from 53 oper- 
ations totaled 3.4 million tons with a value 
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of $5.8 million. Leading counties were Chit- 
tenden, Bennington, Windsor, and Orleans. 
Leading commercial producers were Hines- 
burg Sand and Gravel Co., Inc., Calkins 
Construction, Inc., M & T Sand and Gravel 
Co., S. T. Griswold, Inc., and Burgess Bros. 
Inc. 

The Vermont Department of Highways 
purchased sand and gravel from commer- 
cial producers and contracted for produc- 
tion as part of construction and mainte- 
nance projects. Its own crews produced sand 
for ice control and gravel for routine paving 
and maintenance. 


Table 5.—Vermont: Construction sand and gravel sold or used by producers 


1976 1971 
tity Value Value Quantity Val Value 
(thousand (thou- r (thousand w 
short tons) sands) pa short tons) (thousands) fon 
Construction 

Sand. uu m Ue 1,332 $1,579 $1.19 1,117 $1,853 $1.66 
Gravelllllninn 1.049 2,181 2.08 2, 288 3,984 1.74 
Total or average! 2,379 3,758 1.58 8,405 5,887 1.71 


1Data may not add to totals shown because of independent rounding. 


Table 6.—Vermont: Construction sand and gravel sold or used, by major use category 


1976 1977 
mel per (thousand 
short tons) (thousands) fon dhert ton) (thousands) on 

Concrete te (residential, 

nonresidential; highways, es 

dams, waterworks, airports, etc.) 823 $1,558 51.89 837 $1,728 $2.06 
Concrete products (cement blocks, 

bricks, pipe, etc.)) -- 159 830 2.08 263 552 2.10 
Asphaltic concrete aggregates and 

other bituminous mixtures 372 817 2.20 595 1,183 1.99 
Roadbase and covering 497 524 1.05 1,162 1,776 1.58 
|p| | E See oe y tee EUN EMEN 322 280 .87 855 370 1.04 
Railroad ballast! |... . ates n aa W W 8.81 
Other uses 208 256 1.28 194 229 1.07 

Total or average?“ 2, 379 3,758 1.58 3,405 5,887 1.71 


1 Railroad ballast included with “Other uses.” 
* Data may not add to totals shown because of independent rounding. 
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Stone.—Nineteen companies quarried di- 
mension stone at 28 quarries for rough 
monumental stone, rough blocks, dressed 
flagging, sawed building stone, and other 
uses. Output remained constant at 121,000 
tons valued at $14,561,000. Leading compa- 
nies were Rock of Ages Corp., Vermont 
Marble Co., and Wells-Lamson Quarry Co., 
Inc. Eight companies crushed stone at 25 
quarries for roadstone, roadbase stone, bitu- 
minous aggregate, riprap, surface treat- 
ment aggregate, and other uses. Output 
expanded 14% to 2.12 million tons valued at 
$12.63 million. Leading producers were the 
Vermont Highway Department, Frank W. 
Whitcomb Construction Corp., and Shel- 
borne Limestone Corp. 

Among the States, Vermont ranked sec- 
ond in output of dimension granite, dimen- 
sion marble, and dimension slate, and rank- 
ed fourth in output of total dimension stone. 

Mineral waste disposal and recycling of 
mineral waste piles are of great concern in 
Vermont, and in 1977, Governor Snelling 
sought the Federal Bureau of Mines assis- 
tance to develop economical uses for slate 
wastes. During the year, the Bureau's Tus- 
caloosa (Ala.) Metallurgy Research Center 
worked on development of several promis- 
ing products that should be of interest in 
Vermont, including glass-ceramic abrasive- 
resistant tiles, skid-resistant scoriaceous 
highway surfacing aggregates, and glass 
fiber that is highly resistant to attack from 
alkalies. 

The granite industry started the year 
plagued by the severe winter of 1976-77, and 
ended the year faced with the probability of 
new, more restrictive limits to be placed 
upon noise levels in granite finishing shops. 
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Interest was noted in separating used sili- 
con carbide abrasive from granite waste 
sludges so that the carbide could substitute 
for ferrosilicon in some steel batches. The 
Bureau of Mines in recent years conducted 
successful research on recovering silicon 
carbide from Barre sludges. 

The Vermont Occupational Safety and 
Health Administration (VOSHA) announc- 
ed that dust standards for Barre granite 
sheds would be lowered from 100 micro- 
grams of quartz per cubic meter of air to 50 
micrograms. 

Rock of Ages Corp. had its new Adams 
quarry fully developed, featuring truck 
haulage directly from the pit floor. 

Vermont Marble Co. (Pleuss-Stauffer Inc.) 
placed in operation a new gang saw mill 
and craneway in its underground Danby 
quarry and had under construction a 
ground calcium carbonate mill at Florence 
to add substantially to the firm’s existing 
production capacity for super-fine industri- 
al fillers, coatings, and extenders. 

Vermont Marble Co. operated three di- 
mension stone quarries during the year: 
Danby (white), Isle LaMotte (black), and 
Roxbury (verde antique). Ground marble 
(including limestone) production increased 
substantially. The product was used princi- 
pally for filler in items such as plastics, 
synthetic rubber, and chewing gum. As 
prices of plastic feedstocks increased, fabri- 
cators were tending to increase percentages 
of filler in their products. 

Rock of Ages Corp. operated five quarries 
(in gray granite), a finishing plant at Barre, 
and a sixth quarry (in white granite) at 
Bethel. 


Table 7.— Vermont: Dimension stone'sold or used by producers, by use 


Use Quantity 

(short 

tons) 
Rough monumental! 19,660 
20 ICE pene CD 12,060 
TaT: so Ges 0 ⁵%»V se ene 3,835 
Rough blocks „ 18,640 
Slate. ocn cs 1,553 
House stone vener?tr — W 
Other use |... _-__________ 5,493 
Total* —— o A enaa 121,200 


1976 1971 
; Value Quantity Cubic feet Value 
Cubic feet 
(thou- (short (thou- (thou- 
(thousands) Sands) tons) sands) sands) 
816 $7,043 78,340 804 $8,125 
121 404 0,830 119 887 
38 564 3,835 42 564 
206 1,951 2,574 29 173 
16 386 1,675 18 438 
W W 1,550 17 818 
63 1,133 21,759 245 4,556 
1,261 11,480 120,560 1,276 14,560 


W Withheld to avoid disclosing company proprietary data; included with Other uses." 


1 Includes granite, slate, and marble. 


3 Includes stone used in sawed stone (1977), dressed monumental, | irregular shaped stone (1977), structural and sanitary 


purposes, rough 


, other uses, and uses indicated by symbo 


3Data may not add to totals shown because of independent one 
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Table 8.—Vermont: Crushed stoneisold or used by producers, by use 
(Thousand short tons and thousand dollars) 


Use 
roadbase stone 
Bituminous Os eae ee ee ee 
F 232 ³ĩðùAA ĩð 8 
Concrete a mregate._________________________ 
Railroad ballaꝶc 
pee and ety some JJ ⁵⁵¼0—ͤöd 8 
Abrasives. 
Other uss 
Totals ed yo ea ee ĩ— % E AE 


1976 1977 
Quantity Value Quantity Value 
eee 12 146 545 1,175 
Dui d 115 261 539 1,482 
5 226 530 W W 
3 631 1,604 265 725 
ERES 79 196 W W 
. 74 172 W W 
8 300 546 28 66 
MEE o eut 8 16 
„ ae ies 3$ 1 
3 360 7,506 137 9,169 
MPERA 1,857 10,960 2,123 12,630 


W Withheld to avoid disclosing company proprietary data; included with Other uses. 
Includes limestone, miscellaneous stone, granite, sandstone, traprock (1976), and um (1976). 


M alas yon 


Ancludes whi agricultural limestone, other filler, terrazzo and exposed 
tur aggregate (1977), other uses, and uses indicated symbol W. 


manufacture, roofing granules, macadam 


te, mineral food, paper 


Data may not add to N shown because of independent rounding. 


Talc.—Three companies mined and 
ground talc in 1977. Production increased 
over 1976. The ground talc was sold and 
used for toilet preparations, plastics, rub- 
ber, paper, paint, insecticides, asphalt filler, 
refractories, foundry facings, and for ex- 
port. Vermont Soapstone Co., Inc., fabrica- 
ted soapstone stoves, griddles, and other 
products in their Perkinsville plant. Wind- 
sor Minerals had a new $3 million talc mill 
and mining complex near Ludlow fully 
operational. 

Talc firms were concerned about possible 
effects upon their future operations if the 
Environmental Protection Agency (EPA) 
should detect any fibrous minerals in their 
products due to concerns about health ef- 
fects from asbestiform minerals in the envi- 
ronment. 


METALS 
Copper.—Prospecting for copper and oth- 


er base metals continued during 1977. Areas 
of interest were located in the eastern 
Vemont copper belt (the so-called “New 
Brunswick-Connecticut Valley Trend") and 
near Berkshire and Wolcott. 


MINERAL FUELS 


Uranium.—Several private firms and the 
Department of Energy (DOE) continued ac- 
tive interest in the uranium potential of the 
State. DOE contractors have carried out 
both airborne geophysical surveys and limi- 
ted hydrogeological sampling that has con- 
firmed the existence of many unevaluated 
anomalies. A specimen of uranium-phos- 
phate breccia from the Clarendon Springs 
Formation was analyzed by the Bureau of 
Mines and proved to contain more than 
20% P. O, and more than 0.04% U. O. 


" oo Liaison Officer, Bureau of Mines, Newmarket, 


2State geologist, Montpelier, Vt. 
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Table 9.—Principal producers 


Commodity and company Address aig County 
Asbestos: Vermont Asbestos Box 70 Pit. zen Orleans 
Group, Inc.! Hyde Park, VT 05655 
Burges Bros Inc Bennington, VT 05201 Pit Benningto 
ros. Ine nn n, VT 05201 ___._ Pit. n. 
Calkins Construction Ine 8 VT 05851 Pit ——-—— Orleans. 
S. T. Griswold, Inn illiston, VT 0549955. Pit... Chittenden 
esburg Sand & Gravel Hinesburg, VT 05461 VCC Do. 
. Sand & Gravel Swanton, VT 05488 Pit. Franklin. 
ne: 
Cote cents — lieben. diy 
2200 Won. es ; 
Washing- 
ton, 
Windsor. 
Wells-Lamson Quarry Co. Ine. „0 eee ee aon ea mE Quarry ___ ~~ Washington. 
Limestone, dolomite, marble 
(crushed, ground, broken): 
Shelburne Limestone Corr 30 Jewett 3 Chittenden 
. VT 05765 
Ver marco Proctor, VT 05765. . REN Rutland. 
Frank W. Whitcomb Box 429 ____do .... i 
Construction Corp. Bellows Falls, VT 05101 
White Pigment Cor Proctor, VT 057665. Quarries _ _ _ _ Addison Aid 
u l 
Marble (dimension): 
Vermont Marble Co. EIRE >” e E Lt SE ----dọ ___- Grand Isle, 
Rutland, 
Windsor. 
Slate (dimension): 
John G. Hadeka ______________ Pon Ley VT 05764______ _ Quarry 3 Rutland. 
. SERUUM S ranville, NY 12849 Daa NE Do. 
aran Bros. Ine North Poultney, VT 05764 MR, INN Do. 
"t Tatko Bros. Slate Co F mcd KV i AO! eme Do. 
c: 
Eastern Magnesia Talc co Johnston, VT 05656. Underground Lamoille 
mines. 
Vermont Talc, Ide Chester, VT 05143 _______ ME." MS Windham. 
Windsor Minerals, Ine Windsor, VT 05089 _______ ee." eso s s Windsor. 
1 Also miscellaneous stone. 
Also crushed and broken granite. 


3 Also crushed and broken limestone and dolomite. 


The Mineral Industry of 
Virginia 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Virginia Division of Mineral 
Resources for collecting information on all minerals except fuels. 


By Lawrence E. Shirley! and D. C. Le Van? 


Virginia's total mineral production value 
in 1977 was 51, 341.7 million, an increase of 
$181 million, or 16%, over that of 1976. 
Principal mineral commodities produced, in 
descending order of value, were coal, stone, 
lime, cement, sand and gravel, natural gas, 
zinc, and kyanite. These eight mineral com- 
modities accounted for 99% of the total 
mineral production value; all, except port- 
land cement, showed increased value dur- 
ing the year. 

Virginia led the Nation in kyanite pro- 
duction and was the only State that pro- 
duced aplite. 

Legislation and Government Pro- 
grams.—The Division of Mineral Resources 
of the Virginia Department of Conservation 
and Economic Development continued its 
geologic and mineral-resource evaluation 
program throughout the year. One of its 
publications was a directory of the mineral 
industry, prepared and issued annually.’ 
The 1977 directory lists 254 companies and 
individuals on record as of March 15, 1977, 
exclusive of coal-mine operators. The listing 


includes portable plants, some captive and 
intermittent operations, and some proces- 
sors of out-of-State or imported materials. 
The names of producers and processors are 
arranged by county or city under the appro- 
priate raw material or commodity. 

Other 1977 publications by the Division of 
Mineral Resources included a regional grav- 
ity survey of approximately 5,300 square 
miles in southwestern Virginia* and a grav- 
ity map of the entire State at a scale of 
1:500, 000. A bibliography of Virginia geolo- 
gy and mineral resources covering 1960-69 
was published.* 

Other significant studies included geolog- 
ic quadrangle investigations with text and 
maps.“ Individual mineral commodities of 
economic significance within the quadran- 
gles were discussed. The Division of Mineral 
Resources continued its cooperative pro- 
grams with the U.S. Bureau of Mines on the 
collection of mineral industry statistics and 
the sampling and testing of clays and other 
raw materials in the State. 


Table 1.—Mineral production in Virginia! 


Mineral 
Clays "T thousand short tons 
Coal (bituminous do- 
Gem stones 
Lead (recoverable content of ores, etc.)_ short tons 
Lime _-.----—-------—-—- thousand short tons_ _ 
Natural gass million cubic feet 
See footnotes at end of table. 


1976 1977 
. Value . Value 
Quantity (thousands) Quantity (thousands) 

862 $1,210 890 $1,294 
39,996 964,669 37,624 1,115,438 
NA 12 NA 12 

1,946 899 2,203 1,352 

878 25,993 846 28,767 

6,937 7,908 8,220 10,357 
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Table 1.—Mineral production in Virginia! —Continued 


1976 1977 ° 
Mineral ey Vae — Quas, Vae 
Quantity (thousands) Quantity (thousands) 
Petroleum (crude) __ __ thousand 42-gallon barrels. . 3 W W W 
Sand and gravel? ________ thousand short tons 10,191 $23,089 10,447 $24,605 
tone: 

Crushed `- -------------------- do__-- 36,121 89,965 41,707 109,737 

Dimension do— 11 1.758 10 1,864 

Zinc (recoverable content of ores, etc.) _ short tons 11,241 8,319 13,272 9,181 
Combined value of aplite, cement (masonry and port- 
land), gypsum, kyanite, sand and gravel (industrial), 
silver, ta c (soapstone), and items indicated by symbol 

JJ ay apn ee ³ u ĩ ol A XX 36,823 XX 39,129 

Total- senenn p TEE XX 1,160,645 XX 1,341,686 

Total 1967 constant dollars XX 595,159 XX P662,256 

PPrelimina NA Not available. W Withheld to avoid disclosing company proprietary data; value included in 


“Combined value’ "figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes industrial sand and gravel; value included in “Combined value" figure. 


Table 2.— Value of mineral production in Virginia, by county: 


(Thousands) 
Minerals produced in 1977 
County 1976 1977 in order of value 
Accomack____________ _ $146 $163 Sand and gravel. 
Albemar fe W W Stone, sand and gravel. 
Alleghany- d 130 W Stone. 
Amherst W W Stone, sand and gravel. 
5 3 et Beneee uz W Sone. dad 
770.ͤĩ] ł id 8 tone, sand and gravel. 
Bedford "ES W W X Stone. 
Bland. unnm 96 W Do. 
Botetourt W W Cement, stone, clays. 
Brunswick W W Stone, clays. 
Buchanan W m3 
Buckingham ..........- W W Kyanite, stone. 
pell 77. SOT 2,238 2,830 Stone, sand and gravel. 
Caroline 638 753 Sand and gravel. 
Charles City W W Do. 
Charlottsville (city) - - - - - - - 17 W 
Chesapeake (city) |... W W Cement, sand and gravel. 
Chesterfield. |... ------— 6,044 W Sand and gravel, stone, clays. 
Clarke... ----------—- W W Stone. 
Crai- nuc oLIZ 462 175 Sand and gravel. 
Culpeper ... _ W Stone. 
Dickenson W SEN 
Dinwiddie... ......... W W _ Stone. 
AIAX so W W Stone, sand and gravel. 
Fauquierkk᷑ k W 1.857 tone. 
Floyd ye ee 20 W Do. 
Franklin W W _ Stone, N 
Frederick W W Stone, lime. 
Giles W W Lime, stone. 
Gloucester 38 36 Sand and gravel. 
hland ------------ 3,100 3,584 Stone. 
Grayson - „ 439 W Stone, sand and gravel. 
Greensville |... W W _ Stone, clays. 
Halifax — A es W W | Stone, sand and gravel. 
Hanover W W X Stone, aplite, sand. 
Henrico 9,145 10,746 Sand and gravel, stone. 
Henry 8 W 1.704 Stone, sand and gravel. 
Highlandgdgdii 97 W _ Stone. 
Isle of Wight W W Sand and gravel, lime, stone. 
James City ___________~- W us 
King George W W Sand and gravel. 
King William W W Do. 
Lancaster . ---------- W 24 Do. 
L68- .—— n he ere PS W W Stone. 
Loudoun- ------------- 6,259 7,656 Do. 
Middlesex- -------.----- 5 11 Sand and gravel. 
i FF 817 W _ Stone, clays. 
Nansemond- - ---------- 14 W Sand and gravel. 


See footnotes at end of table. 
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Table 2.—Value of mineral production in Virginia, by county! —Continued 


Minerals produced in 1977 
in order of value 


Newport News (city 
Northampton... 
Northumberland 


— — an o am o — — —— — — — 
— a —— o o o D — — — — — — — 
— —— ——— a o a om 
— æ — o — — — a — i o — 


Prince George 
Prince William. .. ..... 
Bl! 
Rappahanno ck 
Richmond (city 


Rockbridgge 
Rockingham 


Shenandoah 
Smyth ___________-___~_ 
Southampton 
Spotsylvania 
Stafford |... 
Suffolk (city) 


Virginia Beach (city) 
Warren 
Washington... 
Westmoreland 


— «a qe = = = —V — —— o 


(Thousands) 
1976 1977 
W W 
W $225 
W W 
$12 W 
W 18 
W 1,651 
W W 
W W 
W W 
W W 
W W 
W W 
W W 
W W 
W W 
W W 
2,819 W 
W W 
W W 
4,411 5,808 
1,806 2,091 
W W 
W W 
W 175 
W W 
W W 
W W 
W W 
W W 
1,219 2,074 
W W 
W W 
61 92 
W W 
W 15,777 
88 
1,120,179 1,284,233 
1,160,645 1,341,686 


Aplite, stone, sand and gravel. 
sanc ang gravel. 


Do. 

Do. 
Stone. 
Clays. 
Stone. 
Stone, sand and gravel. 
Stone. 
Kyanite, stone. 
Sand and gravel. 
Stone, clays. 
Stone. 


Do. 
Stone, clays. 
Do. 


Stone, sand and gravel. 
tone. 


Lime, stone. 

Stone, clays, sand and gravel. 
Sand and gravel. 

Stone, sand and gravel. 

Sano png gravel. 


Stone, natural gas, clays. 

Sand and gravel. 

Cement, stone, sand and gravel. 
Stone, gypsum. 

Sand and gravel. 

Stone, natural gas. 

Zinc, stone, lead, silver. 

Sand and gravel. 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1The following counties or cities are not listed because no production was reported: Alexandria (city), Amelia, 


Arlington, Bath, Bedford (city), Bristol (city), Buena Vista (city), Carroll, Charlotte, Clifton Forge (city), Colonial Heights 
(city), Covington (city), Cumberland, Danville (city), Emporia (city), Essex, Fairfax (city), Falls Church (city), Fluvanna, 
Franklin (city), Fredericksburg (city), Galax (city), Greene, Hampton (city), Harrisonburg (city), d (city), King and 
uen Lexington (city), Louisa, Lunenburg, Lynchburg (city), Madison, Martinsville (city), Mathews, Mecklinburg, 

orfolk (city), Norton (city), Patrick, Petersburg (city), Portsmouth ic Radford (city), Richmond, Roanoke (city), Salem 
(city), South Boston (city), Staunton (city), Sussex, Waynesboro (city), Williamsburg (city), and Winchester (city). 

Includes gem stones, coal, natural gas, petroleum, and values indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. 


Table 3.— Indicators of Virginia business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 

otal civilian labor for ere thousands_ _ 2,314.0 2,383.0 +8.0 
Unemploymenntnttkktk᷑k-!? eee do- 136.0 127.0 -6.6 

Employment (nonagricultural): 
ining ))ããöĩã ³ ſã ² ymZ'wꝛ y TE DeL ie do____ 21.8 21.8 ees 
Manufacturing --------------------------—---—_— do... 387.8 400.0 +3.1 
Contract construction _____________ ~~ ____________e do- 111.8 113.7 +1.7 
Transportation and public utilities do... 105.6 106.9 +1.2 
Wholesale and retail trale do— 386.7 399.4 +3.3 
Finance, insurance, real estate do- 86.3 90.3 +4.6 
DerVICON sae ee oh fo a, Lec ³ é ek do- 312.8 324.9 +3.9 
Governments uc d do____ 435.4 454.7 +4.4 
Total nonagricultural employment do- _ __ 1,848.2 1,911.7 +3.4 


See footnotes at end of table. 
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Table 3.—Indicators of Virginia business activity —Continued 


p Change, 
1976 1977 percent 
Personal income: 
Total. c co A = ĩ K millions $31,899 $35,246 +10.5 
Per capita S c cd i A a he esae $6,314 $6,865 +8.7 
Construction activity: 
Number of private and public residential units authorized „ 39,862 59,946 +50.4 
Value of nonresidential constructio-n _ millions $473.5 $521.3 +10.1 
Value of State road contract awards do... $251.0 $294.0 +14.4 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,781 1,829 +2.7 
Mineral production value: 
Total crude mineral value ______________~_____ --- millions 51, 160.6 51, 341.7 + 15.6 
Value per capita, resident population ______________----------~- 23 $261 +13.0 
Value per square milllllk᷑“̃s „ $28,435 $32,871 + 15.6 
PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
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Figure 1.—Total value of mineral production in Virginia. 
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The Division of Mined Land Reclamation 
of the Virginia Department of Conservation 
and Economic Development published a set 
of regulations pertaining to the surface 
mining of coal. The amended regulations 
were adopted by the Virginia Department 
of Conservation and Economic Development 
and published in the form of a reclamation 
manual, which described the law and regu- 
lations and included revegetation guide- 
lines, and a drainage handbook to be used 
by surface-coal-mine operators. 

The Division of Mines and Quarries of the 
Virginia Department of Labor and- Industry 
was active throughout 1977 in its mine- 
inspection program. During the year, the 
division was working on amended oil and 
gas rules; public hearings were held on the 
proposed rules near the end of the year. 
Other legislative proposals were made for 
amendments to the mining laws within the 
State, but action was not completed. The 
division continued its collection of informa- 
tion on production, equipment used in 
mines, employment data, capital expendi- 
tures, and other pertinent information on 
coal mining and nonmetallic mining and 
quarrying operations throughout the State. 

In 1977, Virginia was in its third year of 
development of a coastal zone management 
plan. In 1972, the U.S. Congress passed the 
Federal Coastal Zone Management Act of 
1972, which encouraged each coastal State 
to develop land- and water-use programs in 
the coastal zone areas under its jurisdiction. 
Virginia initiated coastal resources man- 
agement planning in December 1974. In 
1977, the Office of the Secretary of Com- 
merce and Resources sponsored a workshop 
on Virginia's Coastal Resources Program to 
develop specific recommendations for the 
management of Virginia’s coastal re- 
Sources. 

In 1977, the U.S. Forest Service began 
identification of roadless and undeveloped 
areas in the national forests of Virginia. 
The inventory made by the Forest Service 
designated 203,749 acres in 29 areas in 2 
national forests of the State for possible 
inclusion in the Roadless Area Review and 
Evaluation Program (RARE ID). Fifteen of 
the areas were in the Jefferson National 
Forest and 14 areas were in the George 
Washington National Forest. National for- 
est land designated as wilderness and 
being considered in the RARE II program 
amounts to 13.2% of the national forest 
land in the State. After additional study 
and public hearings on proposed RARE II 
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areas, final recommendations will be passed 
along to Congress, possibly in late 1978 or 
early 1979, for further debate, study, and 
final action. 

Trends and Developments.—In Louisa 
County, two companies that have proposed 
to mine vermiculite continued their efforts 
throughout the year to obtain the necessary 
permits to begin mining operations. At 
yearend, because of environmental issues, it 
remained unclear when the companies 
could begin operations. 

The Hampton Roads Energy Co. is contin- 
uing its 3-year effort to build a $550 million 
oil refinery on the Elizabeth River in the 
Portsmouth area. The refinery is slated to 
process 175,000 barrels of imported crude oil 
per day with a daily output of 7.3 million 
gallons of gasoline. To date, the company 
has spent an estimated $2.2 million develop- 
ing plans for the refinery and seeking per- 
mits, and $5.5 million for the land on which 
to locate the refinery. Special-interest 
groups have delayed the issuance of the 
necessary permits. 

Brown & Root Corp.’s plan to build a 
large industrial complex on the Eastern 
Shore near Cape Charles had not material- 
ized at yearend. The Texas-based engineer- 
ing and construction firm announced in 
1974 that it had purchased 2,000 acres near 
Cape Charles and planned to manufacture 
offshore oil-drilling platforms and related 
structures on the site. The new plant, if 
constructed, would employ 1,800 persons. 

During the year, a serious water shortage 
was predicted for the Norfolk-Virginia 
Beach-Hampton Roads area by 1980. During 
1977, the Army Corps of Engineers, as a 
result of permit applications, began studies 
to alleviate the critical water needs in 
southeastern Virginia. At yearend, the 
Norfolk District of the Corps was studying 
five proposals that might prevent the water 
shortage. Two of the proposals related to 
drawing water from the Roanoke and 
Chowan Rivers in North Carolina and 
transporting the water to southeastern Vir- 
ginia; both proposals have been strongly 
opposed by North Carolina. Another pro- 
posal included a combination plan of 
purchasing treated water from the Appo- 
mattox River Authority and constructing a 
lake (to be called Lake Genito), with subse- 
quent withdrawal of raw water. Other pro- 
posals include the development of desalini- 
zation plants as an unlimited source of 
potable water for the Tidewater area. The 
Corps estimates the cost of desalinization 
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facilities to be $222.3 million, with a 50-year 
annual amortization and operational cost of 
$22.8 million. The plants would take water 
from the Atlantic and remove the salt. 
Before making a final recommendation to 
the U.S. Congress on a water plan, the 
Corps was to hold another workshop and 
public hearing in early 1978. 

Virginia’s port development is an impor- 
tant economic factor in the State. Water- 
borne commerce has grown dramatically 
since the 1960’s, placing the Hampton 
Roads ports among the Nation’s most active 
in exports. Hampton Roads encompasses 
five terminals in the cities of Norfolk, 
Portsmouth, Newport News, and Chesa- 
peake. Since 1975, these five terminals have 
been operated by the Virginia Ports Au- 
thority (VPA) in Norfolk. 

During 1976, the latest year for which 
complete statistics are available, total trade 
through Virginia ports was 52.4 million 
tons of bulk and general cargo valued at $8 
billion. Total exports during the year were 
40.3 million tons valued at $5.2 billion, and 
total imports were 12.1 million tons valued 
at $2.8 billion. 

According to VPA, about 90% of the 
oceangoing U.S. exports of bituminous coal 
move through the port of Hampton Roads, 
the largest coal-handling complex in the 
world. The coal exported from Virginia is 
handled at two terminals, both privately 
leased. N&W Railway Co. leases the 
Lambert and Sewells Point terminal at 
Norfolk, and the Chessie System leases the 
Piers "B" and “C” terminal at Newport 
News. During 1977, 24.4 million tons of 
mostly high-grade metallurgical coal valued 
at $1.3 billion was exported through these 
two facilities, compared with 31.9 million 
tons in 1976. The average price for this coal 
was over $53 per ton, attesting to its high 
quality. About 55% of the coal went to 
Japan; the balance went to Western Euro- 
pean countries and others. Japan, the larg- 
est buyer of U.S. metallurgical coal in the 
past, has found other coal sources closer to 
home and has cut its purchases of U.S. coal 
in the past 2 years. 

Other exports classified as fuels handled 
at Virginia ports included pitch and as- 
phalt, coking coal, small tonnages of distil- 
late fuels, natural gas liquids, lubricating 
oils and greases, and petroleum jelly and 
waxes. Total exports of these mineral fuels, 
lubricants, and related materials during the 
year were 24.5 million tons valued at $1.3 
billion. Natural abrasives and crude miner- 
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als are the other mineral products exported. 

Imports in 1977 through the Hampton 
Roads terminals included crude petroleum, 
gasoline, jet fuel, distillate fuel oils, and 
several small tonnages of peat, coking coal, 
and lubricating oils and greases. One of the 
fastest growing imports has been residual 
fuel oil for residential and industrial heat- 
ing; 6.2 million tons valued at $471.0 million 
was imported during 1977. Total imports of 
mineral fuels, lubricants, and related mate- 
rials during the year were 9.4 million tons 
valued at $752.6 million. 

In 1977, there were 112 announcements 
by manufacturing firms of plans for new 
plants or expansions in the State, repre- 
senting the creation of 9,100 new jobs. 
Thirteen of the announcements represented 
major investments in Virginia by foreign 
corporations. Mineral-related operations 
announcing new plants or expansions in- 
cluded Brockway Glass Co.’s new container- 
glass plant at Danville, slated to cost $27 
million, and Reynolds Metals Co.’s $16 mil- 
lion expansions at Richmond and Grottoes. 

Brockway Glass Co., a Pennsylvania- 
based manufacturer of glass containers, 
announced about midyear that it would 
build a new plant in Danville. The facility 
initially will have a single furnace for 
melting clear glass and will be capable of 
producing about 400 tons per day, enough to 
make an estimated 425 million glass bottles 
per year. The new plant will be a major 
supplier of containers to the food, soft 
drink, and brewing industries of Virginia, 
North Carolina, and other nearby States. 

Onduline, U.S.A., Inc., a corrugated as- 
phalt roofing and siding manufacturing 
company, opened a new plant near Massa- 
ponax, 5 miles south of Fredericksburg, 
during the first quarter of the year. Ondu- 
line, U.S.A., is owned by Omnium Francais 
Industriel et Commercial of Paris, France, 
and Media General, Inc., a diversified com- 
munications company, which has its head- 
quarters in Richmond. The roofing and 
siding is made from processed minerals, 
recycled waste paper, and other organic 
material. As an alternative to corrugated- 
metal roofing, Onduline sheets are used 
primarily for farms, commercial, and indus- 
trial buildings and in some types of residen- 
tial housing. 

Island Creek Coal Co. completed its new 
Virginia Pocahontas mine 5 in Buchanan 
County during the year. Principal develop- 
ment work consisted of sinking three main 
shafts, and building an ultramodern coal- 
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preparation plant and permanent hoisting 
facilities. The company also began prelimi- 
nary work on Virginia Pocahontas mine 6 
on Garden Creek. The company began oper- 
ations in the area in 1964 with the opening 
of the Beatrice mine and, since that time, 
has completed Virginia Pocahontas mines 
1, 2, 3, 4, and 5. Each mine has a lifespan of 
40 to 50 years. 

In another development, Island Creek 
announced an agreement with Romania to 
sell that country 14 million tons of metal- 
lurgical coal at cost and arranged an option 
to sell an additional 13.3 million tons at the 
market price. The coal was slated to come 
from a mine under development by Island 
Creek in Buchanan County. The Romanian 
Mineral Import-Export Ministry advanced 
$53 million for development of the mine. 
Romania is buying the high-quality coal to 
fuel its iron and steel industry. 

Employment and Injuries.—Total min- 
ing employment in Virginia in 1977 was 
about 22,000. Data on mining employment 
in the State are compiled and published in 
the Annual Report by the Division of Mines 
and Quarries of the Virginia Department of 
Labor and Industry. According to that re- 
port, there were 1,760 quarry and metal 
mine employees in over 300 operations 
throughout the State in 1977. Plant employ- 
ment totaled 2,807, and there were 815 
office workers in metal mining and in the 
mining and quarrying of nonmetallic min- 
erals in 1977. 

The 1,068 coal mines operated in 7 South- 
western counties of the State employed 
15,742 production workers and 806 office 
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workers; of the production workers, 11,556 
were utilized in underground production of 
coal and the remaining 4,186 were employ- 
ed in surface coal mining operations. 

According to the Annual Report for 1977 
on Administration of the Federal Metal and 
Nonmetallic Mine Safety Act (Public Law 
89-577), Virginia has 220 mining and mill- 
ing operations that were active throughout 
the year. Mining Enforcement and Safety 
Administration (MESA) inspectors con- 
ducted 187 regular and 24 spot inspections 
of metal and nonmetal mines and mills 
during 1977. Preliminary data indicated 
that only one fatality was reported in the 
State during the year. There were 34 dis- 
abling injuries in underground mines, 65 in 
surface mines, and 48 in mills during 1977. 

During 1977, a State Plan Agreement was 
in effect between MESA and the Common- 
wealth of Virginia. Under the agreement, 
the State is given the authority to issue 
notices of violations and withdrawal orders, 
or otherwise enforce health and safety stan- 
dards. The State is required, under the 
agreement, to inspect all underground 
mines at least four times a year and all 
surface operations at least once a year. 

The Federal Mine Safety and Health Act 
of 1977 (Public Law 91-178 as amended by 
Public Law 95-164), which became effective 
March 9, 1978, does not provide for State 
plans. Therefore, on that date all State 
plans were no longer in effect and MESA 
inspectors were to perform the inspections 
in the State Plan States required by the 
new law. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Coal (Bituminous).—In terms of mineral 
production value, coal continued to be the 
leading mineral produced in the State. The 
amount of coal mined in the State totaled 
37.6 million tons, 2.4 million tons less than 
that mined in 1976. The decrease in produc- 
tion was attributed mainly to strikes, ad- 
verse market conditions for metallurgical- 
grade coal, and the Surface Mine Act of 
1977, which reportedly lowered the amount 
of surface-mine coal produced. 

Buchanan, Dickenson, Tazewell, and 
Wise Counties were the four leading coal- 
producing counties in the State. Buchanan 
County had 45% of the total production; 
Dickenson County accounted for 13% of the 


total; and all others accounted for the re- 
maining 13% of the total. 

Output of coal mined by the machine 
method was 60% of the total, with the 
continuous miner machine accounting for 
36%. 

The number of mines operated during the 
year totaled 1,068; and 15,742 production 
workers were employed in both surface and 
underground operations, earning a total of 
$247.8 million in wages. Capital expendi- 
tures totaled $112.0 million. 

Natural Gas and Petroleum.—Natural 
gas production during 1977 showed a moder- 
ate increase of 18.5% in output, but the . 
value increased sharply to 31% over that of 
1976. Total production was 8,220 million 
cubic feet valued at $10.4 million. In terms 
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of value, natural gas was the fifth leading 
mineral commodity produced in the State. 

According to the 1977 Annual Report of 
the Virginia Department of Labor and In- 
dustry, Division of Mines and Quarries, 
natural gas production came from 202 wells 
in Buchanan, Dickenson, Tazewell, and 
Wise Counties by eight companies. Leading 
companies in output were Columbia Gas 
Transmission Corp. with 90 wells producing 
over 54% of the total output, and Phila- 
delphia Oil Co., with 40 wells producing 
33% of the total output. 

Crude oil production declined during 1977 
with a corresponding decline in value. Pro- 
duction was reported from eight stripper 
wells in two fields. 


NONMETALS 


Aplite.—Virginia was the only State in 
the Nation with recorded production of 
aplite in 1977. Total output remained about 
the same as that of the previous year, but 
the value increased 54% above that of 1976, 
due to price increases. The Feldspar Corp. 
operated a mine and plant near Montpelier, 
Hanover County, and IMC Chemical Group, 
Inc., operated a mine and plant near Piney 
River in Nelson County. Most of the materi- 
al was used by the flat-glass and container- 
glass industries. 

Cement.—In terms of value, cement was 
the third leading nonmetal mineral com- 
modity produced in 1977. Combined cement 
production showed only slight changes from 
that of 1976. Masonry cement output in- 
creased 10% and value, 24% over that of 
1976. However, portland cement production 
declined slightly and value decreased 896 
below that of 1976. 

Lone Star Industries, Inc., operated its 
Roanoke Cement plant near Cloverdale 
and according to Lone Star's 1977 Annual 
Report, the newly expanded Roanoke plant 
sold all of its available production, and 
output gradually increased through the 
year to about 1 million tons. The Roanoke 
plant is among the largest and most effi- 
cient cement plants in the United States 
and has a rated capacity of 1.2 million tons 
annually. 

Lone Star also operated its Norfolk grind- 
ing plant for cement clinker near the City 
of Chesapeake. In addition to its cement 
plants, Lone Star Industries is a large 
producer of crushed granite and sand and 
gravel at numerous locations in the eastern 
part of the State. 
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Riverton Corp. was the only other cement 
producer in the State during 1977. Riverton 
produced masonry cement only at its plant 
near Riverton, Warren County. In addition 
to quarries near its cement plant in Warren 
County, Riverton Corp. also produced lime- 
stone in Page and Shenandoah Counties, 
and operated a crushed stone operation in 
Fauquier County near Paris and a lime 
plant in Warren County. 

Clays.—Common clay and shale produc- 
tion in 1977 showed a small increase over 
that of 1976. Total output was 890,000 short 
tons valued at $1.3 million compared to 
862,000 tons valued at $1.2 million in 1976, 
an increase of 3% in output and 7% in 
value over that of the previous year. Pro- 
duction was by 8 companies at 14 mines in 
11 counties and 1 city. Most of the clay and 
shale was unprocessed and used in the 
manufacture of facebrick and other heavy 
clay products. Other uses were for light- 
weight aggregate for the manufacture of 
concrete block, structural concrete, and for 
other purposes. Total material used in light- 
weight aggregate was 105,728 tons valued at 
$154,962. Principal producers, in descending 
order of output, were General Shale Prod- 
ucts Corp. (three mines), Webster Brick Co., 
Inc. (two mines) and Weblite Corp. (one 
mine). 


Table 4.— Virginia: Clays sold or used by 
producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
Id. 5 A ESA 1,646 1,886 
1914. e eo 8 1,951 2,614 
1919: . nes es Bd 819 1,152 
1976- .—— ruo wm 862 1,210 
107] - ue y a 890 1,294 


Gem Stones.—Amateur collectors and 
rock enthusiasts continued collecting a va- 
riety of mineral specimens and semipre- 
cious gems at various locations throughout 
the State. There were at least nine gem 
and mineral societies located at Colonial 
Heights, Bristol, Hampton, Norfolk, 
Mechanicsville, Roanoke, Waynesboro, 
Lynchburg, and Springfield. These organi- 
zations may be contacted for information 
on collecting localities and general infor- 
mation. Collectors are reminded that per- 
mission should be obtained before going on 
private property and extreme caution 
should be exercised around old abandoned 
mines and open shafts. Mine openings 
should never be entered without a compe- 
tent guide. 
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Gypsum.—Gypsum production showed an 
increase of 11%, and value more than 
tripled over that of 1976. United States 
Gypsum Co. continued as the State’s only 
producer of crude gypsum at mines near 
Plasterco, Washington County, and Chat- 
ham Hill, Smyth County. The company also 
calcined gypsum at a plant near Plasterco, 
and continued operating a calcining plant 
near Norfolk using imported gypsum and 
anhydrite for the manufacture of a variety 
of gypsum products. 

Kyanite.—Virginia led the Nation in 
kyanite production in 1977. Kyanite output 
increased 9% and value, more than 24% 
over that of the previous year. Kyanite 
Mining Corp. operated mines and plants in 
Buckingham and Price Edward Counties. 

During the year, Kyanite Mining Corp. 
placed in operation its third concentrating 
plant, located at East Ridge, near Willis 
Mountain. Plant construction began in 
1975; and rated capacity was 100,000 short 
tons per year. 

Lime.—Virginias lime production 
decreased slightly below that of 1976. Total 
output was 846,000 short tons, valued at 
$28.8 million, compared to 878,000 short 
tons, valued at $26.0 million, in 1976. 
Hydrated lime output was 97,000 short tons, 
and quicklime production totaled 749,000 
short tons. Seven companies produced lime 
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in five counties. Leading companies, listed 
in descending order of production, were 
Chemstone Corp., in Shenandoah County, 
and National Gypsum Co. and Virginia 
Lime Co., both near Kimballton, Giles 
County. Principal uses for the lime produc- 
ed in Virginia was as a metallurgical flux in 
the basic oxygen furnace (BOF) steelmaking 
process, in water purification, in pulp and 
paper manufacture, and in electric furnace 
production of steel. 

In consumption of lime in 1977, Virginia 
received 216 combined short tons of quick- 
lime and hydrated lime from other States. 

Mica.—Imported mica was processed at 
two adjacent plants in the Newport News 
area. Asheville Mica Co. operated a mica- 
fabricating plant, and Mica Co. of Canada 
Inc. operated a plate-mica plant. 

Nitrogen Compounds.—Allied Chemical 
Corp., Nitrogen Div., near Hopewell, pro- 
duced ammonia, urea, ammonium nitrate, 
and ammonium sulfate from reformed nat- 
ural gas. The materials produced were used 
primarily as ingredients in fertilizers. 

Perlite.—Johns-Manville Sales Corp., 
Shenandoah County, expanded perlite from 
out-of-State sources at its Valley plant near 
Woodstock. Total output more than doubled 
over that of 1976. The expanded product 
was used in the manufacture of roof insula- 
tion board. 


Table 5.—Virginia: Lime sold or used by producers, by use 


1976 1977 
Quantity Value Quantity Value 
Use (short tons) (thousands) (short tons) (thousands) 

Steel, BOF______________________ 417,400 $12,250 359 $12,168 
Paper and pulp___________________ 137,900 4,051 128,500 4,354 
Water purification 86,070 2,590 110,100 3,730 
Steel, electric... ~~~ ~~ _________ 65,070 1,909 54,970 1,863 
Steel, open-hearth _________________ W 52,590 1,782 
Sewage treatment 47.210 1.462 48,120 1,631 
Mason’s line m HS aes 43,430 1,742 
Agriculture 7,600 266 7.250 274 
Constructio nnn 12.060 370 w w 
Other uses 104,300 3,094 41,770 1,221 

/r AAA 877, 600 25,993 845, 700 28, 767 


W Withheld to avoid disclosing company proprietary data; included with Other uses.“ 


Includes other metallu 
stabilization (1977), glass (1 


, other chemical uses, sugar refining, tanning, finishing lime (1977), acid mine water, soil 
7 , aluminum and bauxite (1976), and uses indicated by symbol W. 


ta may not add to totals shown because of independent rounding. 


Sand and Gravel. — Total sand and gravel 
production in 1977, exclusive of that classi- 
fied as industrial sand and gravel, increased 
3% in quantity and 7% in value above those 
of 1976. Total output was 10.4 million short 


tons valued at $24.6 million, compared to 
10.2 million short tons valued at $23.1 
million in 1976. Sand and gravel, including 
industrial, was produced by 91 companies at 
102 mines in 42 counties and/or indepen- 
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dent cities. 

Leading sand and gravel producers dur- 
ing the year were Lone Star Industries, Inc., 
with operations in Chesterfield, Henrico, 
and Prince George Counties; E. V. Williams 
Co., Inc. with two operations at Virginia 
Beach; Fredericksburg Sand & Gravel Co. 
with one operation in Stafford County; 
Sadler Materials Corp. with three oper- 
ations in Prince George and Henrico Coun- 
ties; and West Sand & Gravel Co., Inc. with 
two operations in Henrico and Rockingham 
Counties. 

These five companies accounted for 60% 
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of the total tonnage of sand and gravel and 
69% of the total value during 1977. There 
were 54 operations throughout the State 
with production less than 25,000 tons, 21 
operations producing between 25,000 and 
100,000 tons, 14 operations producing be- 
tween 100,000 and 200,000 tons, 11 oper- 
ations producing between 200,000 and 1 
million tons, and two operations with more 
than 1 million tons output. 

Transportation of construction sand and 
gravel was 57% by truck, 34% by waterway, 
7% by railroad, and the remaining 2% by 
other means. 


Table 6.— Virginia: Sand and gravel sold or used by producers, by use 


Construction: 


Total or average __________~_ ~~ ~~~ 2222 clo 
Industrial sand and grave“n 


W Withheld to avoid disclosing company proprietary data. 


Table 7.—Virginia: Construction sand and gravel sold or used, 
by major use category 


Use 


Asphaltic concret!gdadaa 
Roa and coverings - ---------------------- 


1977 
antity Value 
oh poe (thousands) Value per ton 
S 6,772 $14,167 $2.09 
ae 3,67 10,438 2.84 
M 10,447 24,605 2.36 
di W W 
1977 
uantity Value 
(thousand (thousands) Value per ton 
iud 3,984 $10,806 $2.71 
NK 1,918 5,680 2.96 
=e 1,997 3,521 1.76 
on 790 2,055 2.60 
ats 1,409 1,755 1.25 
eres 349 788 2.26 
24,605 2.36 


Soapstone.—Blue Ridge Talc Co. was the 
only producer of soapstone reporting pro- 
duction to the Bureau of Mines during 1977. 
Output and value declined below that of 
1976. 

Stone.—In terms of value, stone was the 
leading nonmetallic mineral commodity 
produced in the State. Among the States, 
Virginia led the Nation in output of crushed 
slate and ranked third in crushed granite 
and dimension slate. 

Total stone output, including dimension 
and crushed stone, was 41.7 million short 
tons valued at $111.6 million, compared 
with 36.1 million tons valued at $91.7 mil- 
lion in 1976, an increase of 15% in tonnage 
and 22% in value. 


Crushed stone was produced by 73 compa- 
nies at 123 quarries for roadbase aggregate, 
other aggregate and roadstone, concrete 
aggregate, and other uses. Leading produc- 
ers were Vulcan Materials Co., Luck Quar- 
ries, Inc., and Lone Star Industries, Inc. 

Dimension stone was quarried by eight 
companies at eight quarries for roofing 
slate, dressed flagging, rough construction 
stone, structural shapes, and other uses. 
Output decreased to 9,931 tons valued at 
$1.9 million. Leading producers were 
LeSuer-Richmond Slate Corp., Arvonia- 
Buckingham Slate Co., Inc., and Leesville 
Stone Co., Inc. 

Sulfur.—Hydrogen sulfide, recovered 
from gas, was converted to elemental sulfur 
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Table 8.—Virginia: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Dense-graded roadbase stone 12,120 28,220 16,040 39,010 
Roads tone 5,161 12,060 5,689 13,940 
Concrete aggregate _______________ _ 4,95 12,320 5,361 14,320 
Bituminous aggregate 3,967 9,587 5,270 14,170 
Surface treatment aggregate 2,323 5,547 2,116 5,789 
Agricultural limestone _____________~_ 1,882 6,062 1,660 6,880 
Cement manufacture 1.340 2,602 1.584 2,979 
Lime manufacture 1.664 3,749 1.566 2,977 
Macadam aggregate 537 1,174 531 1,237 
Mine dus ting 422 1.534 442 1,656 
Railroad ballast _________________ _ 346 751 288 664 
Riprap and jetty stone 136 472 208 677 
Flux stone 345 804 207 435 
Other filler ______.______________ 141 725 168 963 
Soil conditioners __ ________________ 5 9 6 13 
Bedding material 10 25 m "e 
Other uses 770 4,319 575 4,026 

Total ee EIE EE 36,121 89,965 41,707 109,737 

Includes limestone, granite, traprock, sandstone, slate, other stone, marble, marl, and shell. ? 


2Includes stone used in lightweight aggregate, glass manufacture, filter stone, mineral food, asphalt filler, terrazzo and 
ex aggregate, and slate flour. Also roofing granules, chemicals, abrasives, and fill (1976 data included). 
Data may not add to totals shown because of independent rounding. 


by the American Oil Co. at its Yorktown 
refinery. Total output and value decreased 
slightly below that of 1976. 

According to the Standard Oil Co. (India- 
na) Annual Report for 1977, Amoco refin- 
eries reduced energy consumption per bar- 
rel of crude oil by 1% in 1977 because of 
new facilities and improved operating prac- 
tice. Work started during the year on new 
heat-recovery projects at the Yorktown re- 
finery and three others in the company 
system. 

In research and development, the compa- 
ny announced two refining process improve- 
ments concerning sulfur. In one, a process 
was developed to remove sulfur from cataly- 
tically cracked naphthas with minimum 
loss of octane. The other process reduces 
sulfur oxides emissions from fluid catalytic 
cracking regenerators. This technique is 
aimed at bringing most fluid cracking units 
into compliance with future governmental 
emission standards. 


METALS 


Ferroalloys.—Chemstone Corp., sybsid- 
iary of Englehard Minerals & Chemicals 
Corp., produced ferrovanadium from impor- 
ted and domestic materials at its plant near 
Strasburg, Shenandoah County. Chemstone 
also operated a limestone quarry and lime 
plant nearby. 

Iron Ore.—Huff Coal & Oil Co. shipped 
byproduct iron ore in the form of iron 
cinder from stocks previously obtained from 


Allied Chemical Corp.'s pyrrhotite process- 
ing operation in Pulaski County. No produc- 
tion was reported during the year. 

Iron Oxide Pigment Materials.—Hoover 


Color Corp. mined and shipped crude iron 


oxide pigments from deposits in Pulaski 
County. | 

Two companies in two counties produced 
finished (natural and synthetic) iron oxide 
pigments and other iron oxide materials in 
1977. Blue Ridge Talc Co. produced natural 
red iron oxide, burnt sienna, and ocher at 
its plant in Franklin County. Hoover Color 
Corp. produced natural brown iron oxide, 
burnt umber, raw umber, burnt sienna, raw 
sienna, and ocher at its plant in Pulaski 
County. Finished iron oxide pigments are 
used in printing inks, paint manufacture, 
and in several other products where colo- 
ring agents are used. 

Lead and Zinc.—Lead and zinc concen- 
trates were produced from ore mined by a 
single company in Wythe County. Lead 
production increased considerably over that 
of 1976; output increased 13% and value 
was over 50% higher than that of the 
previous year. Zinc production was also up; 
output increased 18% and value, 10% over 
that of 19776. 

Magnetite.— Virginia Lime Co., a subsid- 
iary of the Rangaire Corp. operated a 
magnetite-grinding plant near Kimballton, 
Giles County, using magnetite from out-of- 
State sources. The processed magnetite was 
used principally as a heavy media agent in 
coal preparation. 
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Table 9.—Principal producers 


Commodity and company 


Aplite (crude): 
The Feldspar Corp ........... 


IMC Chemical Group, Ine 


Cement: 
Lone Star Industries, Ine.“ 
e 


Lone Star Industries, Ine 


Clays (miscellaneous and shale!: 
rick and Tile Corp. of Lawrenceville 


General Shale Products Cord 


Old Virginia Brick Co., Ine 
Weblite Cork 


Webster Brick Co., Ine 
Coal (bituminous): 


Coke: 
Jewell Coal & Coke Coo 


Ferroalloys: 
Chemstone Corp.* ___________~- 


Gypsum: 
United States Gypsum CoOo __ __ 


Iron oxide pigments (crude): 
Blue Ridge Talc Co., Inc. 


Hoover Color Cord l 


Lime: 
Battery Park Fish and Oyster Co 


Chemstone Corp.® 
W. S. Frey Co., Inc 


See foot notes at end of table. 


Address Type of activity County 
Route 1, Box 23 Quarry and plant Hanover. 
Montpelier, VA 23192 
Box 38 e A Nelson. 
Piney River, VA 22964 
Box 27 e oe Tee Botetourt. 
Cloverdale, VA 24077 
Box 5128 Plant«-—-unicunud Chesapeake (City). 
Chesapeake, VA 23320 
Riverton, VA 22651 Quarry and plant Warren. 
Box 45 Pits and plant Brunswick and 
Lawrenceville, VA Greensville. 
23868 
Box 3547 Soha ee o RR an 2 ash Rockbridge, 
Johnson City, TN myth, 
37601 Tazewell 
Box 508 Pits and plants Roanoke and 
Salem, VA 24153 Montgomery 
Box 1288 Pit and plant Botetourt. 
Roanoke, VA 24004 
Box 1288 Pits and plants Botetourt and 
Roanoke, VA 24004 Orange. 
Dante, VA 24237 Underground mines Buchanan, 
Dickenson, 
Russell. 
Box 113 „„ 65 hes T Buchanan. 
Keen Mountain, VA 
24264 
Box 229 c ee E Wise. 
Big Stone Gap, VA 
24219 
Dismal Route, Box 1 Plant m Buchanan. 
Vansant, VA 24656 
Box 189 3 E Shenandoah. 
Strasburg, VA 22657 
Box 4686 tud crece Norfolk (City). 
Norfolk, VA 23523 
Route 1 Mine and plant Washington. 
Saltville, VA 24370 
Box 39 Plant. ---------- Henry. 
Henry, VA 24102 
Box 21 Mines and plant Pulaski. 
Hiwassee, VA 24347 
Box 57 ll -------- Isle of Wight. 
Battery Park, VA 
23304 
Box 189 2-230052 n uas Shenandoah. 
Strasburg, VA 22651 
Box 65 e Frederick. 


x 
Clearbrook, VA 22624 
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Table 9.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Lime —Continued 
The Flintkote co Box 8 Plant Frederick. 
Stephens City. VA 
22655 
National Gypsum Coo Star Route e TED Giles. 
e VA 24150 
Virginia Lime C0o Star Route ü cte ra sina Do. 
! Ripplemead, VA 24150 
Perlite, expanded: 
Johns-Manville Sales Corp _____ __ Box 442 stip cu ere es Shenandoah. 
Woodstock, VA 22644 
Sand and gravel: 
Lone Star Industries, Ine Box 3778 FC . Hen- 
Richmond, VA 23229 9 5 Prince 
Fredericksburg Sand & Gravel Co- Box 650 l ese tenes: Stafford. 
S VA 22701 
Sadler Materials Cor Box T Henrico and 
virginia Beach, VA Prince George. 
West Sand & Gravel Co., Ine Box 6008 PRENSA Henrico and 
Richmond, VA 23222 Rockingham. 
E. V. Williams Co., Ine! Box 938 IURE. i alata E Virginia Beach 
Norfolk, VA 23501 (City). 
Soapstone: 
Blue Ridge Tale Co.)) Box 39 Mine and plant Franklin and 
Henry, VA 24102 Henry. 
Stone: 
Lone Star Industries, Ine 977 Norfolk Square e te Minish a Brunswick, 
Norfolk, VA 23501 Chesterfield, 
Dinwiddie. 
Luck Quarries, Inne Box 4682 PERMET. |: eee ae ee ea Albemarle, 
Richmond, VA 23229 Augusta, 
Fairfax, 
Goochland, 
Loudoun, 
Nottoway. 
Vulcan Materials Co Box 7506 tu dO uero Brunswick, 
Reynolds Sta. Chesterfield, 
Winston Salem, NC Fairfax, 
27109 Goochland, 
Halifax, 
Pittsylvania, 
ince 
William, 
Washington. 


1 Also clays, sand and gravel, and stone. 
2Masonry cement only; also produces limestone and lime. 
3Also clays. 
*Also lime. 
5 Also soapstone. 
* Also ferroalloys. 
? Also finished oxide pigments. 


Digitized by Google 


The Mineral Industry of 
Washington 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Washington Division of 
Geology and Earth Resources for collecting information on all minerals. 


By Herbert R. Babitzke! and Doris E. Smith? 


The total value of mineral production in 
Washington was $216 million in 1977. Sig- 
nificant production increases were noted for 


which increased 18% and 34%, respectively, 
over 1976 levels and crushed stone which 
increased 20% in quantity and 19% in value 


portland cement, the quantity and value of over the previous year’s levels. 


Table 1.—Mineral production in Washington’ 


1976 1977 
, ; Value : Value 
Mineral Quantity (thousands) Quantity (thousands) 
Masonry thousand short to 6 $334 W W 
5 ns . 
Portland... 2. ----- cus 1,238 48,669 1,462 $65,281 
ese elt D ed Pcp pha ha E do. __ 881 1,141 809 1,091 
(bituminous) ....--.---- do— 4,109 W 5,057 57,042 
NODE eee ee ae OE 8 NA 168 NA 160 
GON io oe ͤ aus troy ounces. _ W W 24,006 8,560 
Lead (recoverable content of 
ores, etc.) LL „ short tons. — W 1,201 138 
CC thousand short tons 14 103 12 117 
Sand and gravel . en 19,813 36,017 18,505 89,124 
WT... nme thousand troy ounces. — 121 557 
Crushed ______ thousand short tona. _ 10,218 28,614 12,289 28,156 
Dimension... .--..-- do 5 477 5 440 
FZ ete a short tons W W 5,572 3,834 
Combined value of (fire), copper, 
diatomite, : , olivine, 
i uranium, and items 
i by C— XX 76, 699 XX 16,024 
— — sc 8 XX 187,222 XX 216,124 
Total 1967 constant dollars XX 96,101 XX P106,679 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes fire clay; included with Combined value” figure. 
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Table 2.—Value of mineral production in Washington, by county 


(Thousands) 
County 1976 1977 FFF 
Ad 088 W $63 Stone, sand and gravel. 
Asotin -—-------------—- $40 517 Do. 
Bentoůnn W Do. 
Chela ns 715 1,421 Sand and gravel, stone. 
C730 e W W Stone, clays, sand and gravel. 
Me he ea 784 W Stone, sand and gravel, clays. 
Columbia -—----------- 687 102 ne. 
Cowlitz -------------- 909 916 Stone, sand and gravel. 
Douglas 2,300 1,600 Stone. 
Ferry T 8,821 4,296 Gold, silver, stone, zinc, copper, lead. 
Franklin W W Sand and gravel, stone. 
Garfield ______________ 39 88 Stone. 
Grant W W Diatomite, lime, stone, sand and gravel. 
Grays Harbor W 1.214 Sand and gravel, stone. 
Island __.__________ __ 306 359 Do. 
Jefferson _____________ W W Stone, sand and gravel. 
Kig esnean S W 54,962 Cement, sand and gravel, stone, clays, peat. 
Kitsad;ʒdʒd __-- W W Sand and gravel, stone, peat. 
Kittitas _._________- _- W W Stone, sand and gravel, clays. 
Klickitat | .. 292 W d and gravel, stone, pumice. 
FFP W W Sand and gravel, stone. 
Lincoln W 318 Do. 
FEC W W Stone, sand and gravel. 
Okano gan 321 679 Stone, sand and gravel, gold, gypsum, silver. 
BEG oa oe A E 251 613 Stone. 
Pend Oreille |... 17,914 886 Cement, zinc, stone, lead, sand and gravel, 
silver, copper, e. 
Pierre W W Sand and gravel, lime, stone, clays. 
San Juan ...... -.----- W W Sand and gravel. 
Sl W W Olivine, sand and gravel, stone, talc. 
Skamani aa 634 390 ne, sand and gravel. 
Snohomish gg W W Sand and gravel, stone, peat, clays. 
Spokane W W Stone, sand and gravel, clays, peat. 
nS 9,495 11,023 Uranium, stone, sand and vel, tungsten, 
clays, silver, copper, lead, gold. 
Thurston ______ _______ W Sand and gravel, stone, peat. 
ahkiakum um W 10 Stone. 
Walla Wallala W 950 Sand and gravel, stone. 
Whatcom ________.____ W Cement, sand and gravel, stone. 
Whitman 580 248 Stone. 
Yakima |... W W Sand and gravel, stone, lime. 
Undistributed i 148, 088 122,469 
Total?____________ 187,222 216,124 


W Withheld to avoid disclosing company proprietary data; included with '"Undistributed." 

1Includes coal and some sand and gravel and stone that cannot be assigned to specific counties, gem stones, and values 
indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 
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Table 3.— Indicators of Washington business activity 


1976 1977 percent 
Employment and labor force, annual average: 
PS civilian labor force _....... „ thousands. — 1 0 1,640.0 4-8.4 
nomploymennttihh 22222222222- da- 187.0 144.0 4-5.1 
Em t (nonagricultural): 
õĩõĩ§ĩ5mtõ ³ðꝗ Lui ec ³ A do 2.1 2.1 ee 
Man d ape a I ll ⁵⁰ eee eer 88 jl 247.4 261.4 4-5.7 
ee 2c 4 — 4 me 149 
on and utilities o- : : +2. 
Wholesale and retail trade ____.__________~ et do... 806.8 828.0 4- 6.9 
Finance, insurance, f. LLL eem Ns 68.2 74.8 +9.7 
Mervicil ß ñ ̃ñ p ccu c LE do... 231.4 247.0 +6.7 
Government __________________~__ LLL lc 222222222 T 213.1 271.1 4-15 
Total no icultural empl Hinc do. ___ 1,271.4 1,843.4 4-5.7 
3 ployme 27 348 
te a uci LI 8 millions $24, $21,584 4- 10.9 
CJ enu ux ð K ⁰t a cli $6,878 $7, +9.4 
on activi 

umber of private and public residential units authorized 47,888 61,771 +29.0 
Value of nonresidential constructiddgd millions 1 +28.5 
Valis of state road contract awards JJC ĩͤ (v0 do- 185.0 0 +519 

Shipments of portland and masonry cement to and within the State 
tons 1,177 1,865 +16.0 

Mineral production value 
vaa a alta a millions- — ie: 7 4145 
us por capi nt populatioůnnnnßßnnnn „ +18. 

Value per square mile ____________________ ee $2,745 $8,169 +15.4 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Sand and gravel 


and Stone.. 
o 


O 
1960 1965 1970 1975 
Figure 1.— Value of sand and gravel and stone, and total value of mineral production in 
Washington. 


Washington was not one of the Nation's 
major mineral - producing States in terms of 
production from local ores, but the total 
mineral industry, including processing, is a 
large contributor to the State’s economy. 
Washington’s seven aluminum-reduction 
plants produced 23% of the Nation’s pri- 


mary aluminum. The alumina used to pro- 
duce aluminum came largely from Aus- 
tralia and Jamaica. 

The ASARCO, Incorporated smelter and 
refinery in Tacoma produced 6.5% of the 
Nation’s copper and also produced gold and 
silver. In addition, this smelter is the only 


1980 
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plant in the United States that produces 
arsenic. 

About 50 companies were active in miner- 
al exploration during the year, reflecting a 
decrease of about 25% when compared with 
the number of companies that were active 
in exploration in 1976. Uranium explora- 
tion activity was near the 1976 level of 
activity, but base-metal activity for 1977 
decreased. 

Legislation and Government Pro- 
grams.—No legislative actions were imple- 
mented during the year that affected the 
State’s minerals industry. 

The State of Washington has no sever- 
ance tax or special tax that applies solely to 
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mineral production. The Business and Occu- 
pation Tax applies to mineral extraction, 
which includes the production of mineral 
commodities and primary metals. Mineral 
production is taxed at the rate of 0.4664% of 
the gross value; the tax rate for primary 
aluminum production is 0.424%; and the 
rate for nuclear fuel assemblies is 0.265%. 

Environment.—Environmental  regula- 
tions have created serious uncertainties in 
the State's mineral industry, particularly 
for ASARCO's copper smelter operations in 
Tacoma. Since the Federal Clean Air Act 
became law, ASARCO reportedly has spent 
$30 million to protect the environment at 
the Tacoma smelter. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Calcium Chloride.—Two companies pro- 
duced calcium chloride in 1977. At Tacoma, 
Hooker Chemical Corp. produced solid calci- 
um chloride and Reichhold Chemicals, pro- 
duced liquid calcium chloride. Both compa- 
nies also produced numerous other organic 
and inorganic compounds. 

Cement.—Sales of portland cement to- 
taled 1.5 million tons valued at $65 million 
in 1977, reflecting an increase of 18% in 
quantity and 3496 in value over the previ- 
ous year's figures. Portland cement was 
produced at four plants: One at Bellingham, 
one at Metaline Falls, and two in Seattle. 

Types of portland cement produced were 
types I and II (general use and moderate 
heat) gray and white, type III (high-early 
Strength) gray, and type V (high-sulfur 
resistant). 

Ready-mix concrete companies purchased 
70% of the cement shipments; concrete 
product manufacturers purchased 13%; and 
other buyers purchased 17%. Home build- 
ing and commercial construction sustained 
a high demand for cement during the year. 

Columbia Cement Corp. (formerly Filtrol 
Corp.), Ideal Cement Co., and Lone Star 
Industries, Inc., have all switched to coal for 
power instead of gas or oil. 

Clays.—Production of clays decreased 


18% in quantity and 4% in value from the 
previous year’s figure. Clay was produced in 
eight counties, although 90% was produced 
in Clallam, King, and Spokane Counties. 
Fire clay was produced only in King Coun- 
ty. 

Diatomite.—A new $8 million 
diatomaceous-earth processing plant was 
dedicated October 18, 1977, in Quincy, by 
officials of the Witco Chemical Corp. Raw 
material for the plant was mined from 
Witco’s diatomite mine which consists of 
two open pits in the George area of Grant 
County, 19 miles from Quincy. 

Gypsum.—Agro Minerals, Inc., continued 
mining at the Poison Lake mine in Okano- 
gan County. Production was about 25% less 
than that of 1976. Kaiser Cement Gypsum 
Corp. calcined gypsum at its plant in Seat- 
tle; production increased 9% over that of 
last year. 

Lime.—Lime was produced by the Utah- 
Idaho Sugar Co. in Grant and Yakima 
Counties and by Domtar Industries, Inc., in 
Pierce County. Production quantity declin- 
ed from that of 1976, but total value remain- 
ed unchanged. The lime produced was used 
for sugar refining, pulp and paper process- 
ing, calcium carbide production, sewage 
treatment, and other uses. 
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Peat.—Production of peat totaled 12,240 
tons in 1977 valued at $117,218, reflecting a 
decrease of 13% in quantity but a 14% 
increase in value over the previous year’s 
figures. Production was reported in five 
counties; the largest producing county was 
King County. Peat produced was sold for 
use in soil improvement. 

Sand and Gravel.—Total production of 
sand and gravel decreased 7% in quantity 
but increased 9% in value compared with 
production quantity and value for 1976. 

King County was the leading producing 
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county during the year; it supplied 25% of 
the sand and gravel produced in the State, 
and was followed by Pierce County, which 
produced 16%. Construction sand and grav- 
el accounted for 99% of the total sand and 
gravel produced; the remainder was indus- 
trial sand. Production came from 179 loca- 
tions throughout the State. Construction 
sand and gravel was used for concrete 
aggregate and products (36%), roadbase and 
coverings (24%), asphaltic concrete (19%), 
fill (19%), and other uses (2%). 


Table 4.—Washington: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Construction 
SONG MM 8,656 9,678 8, 
Gravel ose ee Le ee 10,954 24,885 18,789 29, 
Total 19,610 34,562 18,356 37,698 
Industrial sana — é 1.455 149 1,481 
Grand totall2LSLSsssss 19,818 86,017 18,505 39,124 


1Data may not add to totals shown because of independent rounding. 


Table 5.—Washington: Construction sand and gravel sold or used by producers, by major 
use category 


(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 
Concrete aggregate 5,838 12,487 5,555 11,962 
Concrete products... 2,532 5,269 1,170 8,148 
Asphaltic concrete... ___________ 2,085 4,563 9,424 7,816 
and coverings. |. 4,097 5,882 4,397 8,916 
7)7)˙Cüöͥͤ ] ² ⁵ ⁵ ⁵ SCRI NEED NI OM 4,638 5,006 8,433 4,970 
Railroad ballast __—--------------- NA NA 37 57 
))))õãͤüͤͥ PRIOR CAPIUNT ROM 419 856 340 765 
Total oc noe eir St 19,610 84,562 18,356 37,698 
NA Not available. 


1Data may not add to totals shown because of independent rounding. 


Stone.—Seven companies quarried di- 
mension stone at seven quarries. The stone 
was used for rubble (54%), cut building 
stone (32%), rough flagging (11%), and oth- 
er uses (3%). Output declined 18% from 
1976 levels, to 4,529 tons valued at $440,000. 
Leading producers were Smith Limestone 
Co., Wilkeson Cut Stone Co., and Kifers 
Mica Slate Quarry. Crushed stone was pro- 
duced by 86 companies at 244 quarries and 
was used for roadstone, surface-treatment 


aggregate, riprap, and other uses. Output 
increased 20% over 1976 output, to 12.2 
million tons valued at $28.2 million. Lead- 
ing noncommercial producers were the U.S. 
Forest Service, Washington State Highway 
Department, and the U.S. Bureau of Recla- 
mation. 

Among the 50 States, Washington ranked 
second in output of dimension traprock, and 
fourth in production of other crushed stone, 
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Table 6.—Washington: Crushed stone’ sold or used by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 

Use Quantity Value Quantity Value 
Roadstone______________________ 2,100 4,892 3,939 8,210 
Surface-treatment aggregate 2,191 5,305 1,936 4,525 
Riprap and jetty stone 1,689 8,306 1,779 8,850 
Bituminous aggregate x 780 1,985 1,280 8,359 
De ed stone 1.285 2,397 943 1,644 
Cement manufacture W W 800 1,886 
J%%%%%%VGCCCſTGrhù y ĩ DONC EEG 224 240 378 445 
là. A 123 323 300 522 
Railroad ballast __________________ W W 295 583 
Concrete [^ Wt EORR near ate 210 540 W W 
Glass manufacture W W W 1,037 
Asphalt fillerrnrnrnr 41 178 ees EE 
errosilicon.____________~________ 35 W 37 W 
Terrazzo and exposed aggregate W 33 846 
icultural limes tone 17 192 15 170 
eral food — d ee =S La 8 91 
Roo ules_—_—_—-----------——— W W W 17 
Drain fields 3 8 2 W 
Flux stone W W 8 
Other uss 1,518 4,304 492 1.516 
Total? ____----------------—- 10,218 28,614 12,289 28,156 


W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
Includes traprock, granite, meson sandstone, ee stone, and marble. 


Includes stone used in metal, 


ves, paper manu acuring (1976), lime manufacturing (1977), 


magnesi abras 
refractory stone (1977), uses not Specified (1976), and ne indicated by symbol W 
Data may not add to totals shown because of independent rounding. 


Sulfur.—Three companies recovered sul- 
fur, sulfur dioxide (SO)), or hydrogen sulfide 
(H,S). Atlantic Richfield Co. produced sul- 
fur in Whatcom County, Shell Oil Co. pro- 
duced hydrogen sulfide in Skagit County, 
and ASARCO produced liquid SO, in Pierce 
County. 


METALS 


Aluminum.—Washington ranked first in 
the Nation in quantity and value of primary 
aluminum produced in 1977, with 1 million 
short tons valued at $1 billion. Production 
quantity declined 10% from that of the 
previous year, but value increased 4%. 
Washington produced 23% of all primary 


aluminum produced in the United States. 
Output came from five companies and seven 
plants; they produced aluminum primarily 
from alumina imported from Australia and 
Jamaica. The average U.S. ingot price was 
51.6 cents per pound. 

Energy cutbacks caused layoffs at Wash- 
ington aluminum plants. All five operating 
aluminum producers laid off workers, and 
consequently, production was cut by an 
average of 12%. Bonneville Power Adminis- 
tration (BPA) reduced the industry’s power 
by 25% late in 1976, but companies were 
able to purchase or borrow power from 
other sources. The northwest aluminum 
industry used about 25% of BPA’s power in 
1977. 


Table 7.—Washington: Primary aluminum plant production data 


° Primary production 
: Average 
ti Percent of : 
Year (t ed national odas de) b cpi 
short tons) total pound (cents) 
1912" oiu uou enlm eee en e eua 1,049 25 $532,678 26.8 
IE E | oO . E Fo 1,048 23 513,732 25.3 
öĩ§à om 8 1.178 24 713, 175 34.1 
1öĩõĩ§5ẽb !. 88 1,075 28 847, 39.8 
JJ i eh ee 1,150 27 1,021,662 44.6 
BU po . ee el 1,082 23 1,064,799 51.6 
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Kaiser Aluminum & Chemical Corp. 
announced that a $45 million production 
expansion project will take place over the 
next 2 years at its Trentwood rolling mill. 
Production of aluminum sheet and plate is 
planned to be increased by 20%. This ex- 
pansion is planned as the first phase of a 
larger investment to increase output by as 
much as 50%. Capacity of the plant now is 
about 400 million pounds annually. 

Copper.—Mine production of copper 
dropped to less than half that produced 
during the previous year. The reason for the 
decline is discussed in the lead-zinc section 
of this chapter. 

The $7 million program at ASARCO’s 
Tacoma copper smelter to improve the cap- 
ture of solid-particle emissions proceeded on 
schedule. ASARCO spent about $2 million 
on this program in 1977. The principal 
purpose of the project was to filter gasses 
from the copper ore roasting furnaces.? 

The Lone Star pit was developed north of 
the Valley mine near Danville, in Ferry 
County by the Lone Star Mining Co., in 
conjunction with Granby Mining Corp. of 
Grennwood, British Columbia. Ore from 
this pit grades about 1% copper with over 
610,000 tons of minable reserves. Molybde- 
num occurs sporadically in the altered 
quartz-monzonite host rock as blebs and 
stringers. 

Copper and molybdenum investigations 
were predominant in the Cascade Range, 
particularly in King and Snohomish Coun- 
ties. In Snohomish County, near Darring- 
ton, Duval Corp. drilled a copper property 
at Gold Hill, and Inspiration Development 
Co. drilled in the vicinity of Helena Peak. 
The Sultan Basin, north of Sultan, was the 
center of much exploration activity. Two 
copper-molybdenum properties were drilled 
in south-central Snohomish County by Occi- 
dental Minerals Corp. and Cities Service 
Minerals Corp. 

In King County, northeast of North Bend, 
Duval prospected for copper in the Mount Si 
area, and Houston Oil and Minerals Corp. 
drilled at the Middle Fork copper property. 

Cities Service investigated base metals in 
the Carbon River area northwest of Mount 
Rainier. In northern Skamania County, Du- 
val continued development work on a low- 
grade copper property in the St. Helens 
District. In southern Skamania County, 
Amoco Minerals Co. explored a copper 
breccia—the Miners Queen property in the 
Silver Star Mountain area. 

In the northern Cascade Mountains of 
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western Okanogan County, Quintana Min- 
erals Corp. explored its Mazama copper 
property northwest of Winthrop. In central 
Okanogan County, Gulf Mineral Resources 
Co. drilled for copper in the Omak area. 
Near the Canadian border, in northeastern 
Okanogan County, Dresser Industries, Inc. 
was drilling the Buckhorn Mountain hold- 
ings of Sunshine Valley Minerals for 
copper-molybdenum. 

In northern Ferry County, Inspiration 
Development prospected for copper on Togo 
and Marble Mountains. 

In Stevens County, Noranda continued to 
drill in quartz monzonite for copper and 
molybdenum, northeast of Kettle Falls in 
the Pingsten-Gold Creek area.‘ 

Gold-Silver.—Production of gold — at 
24,006 troy ounces — was down from that of 
1976, but value increased in 1977 to $3.6 
million. Production of silver totaled 120,582 
troy ounces valued at $557,090. Both quanti- 
ty and value decreased from the previous 
year's levels. 

After 40 years of production, the Knob 
Hill gold mine north of Republic in Ferry 
County closed due to dwindling ore supplies. 
Only a few miles away, however, Ruby 
Mines, Inc., mined ore from the Valley gold 
mine on the west side of Curlew Lake and 
shipped the ore to its mill in Omak. 

In scattered areas of the central and 
eastern Cascade Range, several gold and 
silver occurrences were under investigation 
by U.S. and Canadian companies. East of 
Mount Rainier in western Yakima County, 
Teck Corp. explored the potential of a low- 
grade gold-silver deposit in the Morse Creek 
area of the Summit mining district. Near 
Wenatchee, in southern Chelan County, 
Cyprus Mines Corp. continued development 
at the Gold King gold mine. In the western 
part of the county, east of Glacier Peak, 
Texasgulf, Inc. examined the gold-silver- 
copper deposit of the old Royal-Red Moun- 
tain mine. 

In the Harts Pass region of the northern 
Cascades, Lions Mines, Ltd., undertook ex- 
ploratory trenching at the Newlite gold 
mine. Southeast of this area, near Twisp in 
Okanogan County, Continental Mining and 
Excavating Inc. undertook limited explora- 
tion at the Alder gold mine, where the 
company foresees the possibility of a mas- 
sive sulfide deposit within an ore zone 
extension. Limited silver exploration con- 
tinued in central Okanogan County in the 
Conconully and Oroville areas. 

In the Republic area of Ferry County, 
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exploration was carried out at the Flag Hill 
gold mine by Houston Oil and Minerals 
Corp. for the second year. Northwest of 
Republic, near the Okanogan-Ferry County 
border, Occidental Minerals Corp. explored 
for silver in the Sheridan District. In this 
same region, Kittie Glide Mines, Ltd., of 
Vancouver prospected heavily for tungsten, 
silver, and gold on its properties in the 
Horseshoe Mountain-Kelly Mountain area. 
Twenty holes were drilled and numerous 
geological, geochemical, and geophysical 
surveys were undertaken. 

The Melrose silver mine, located in north- 
eastern Stevens County near the Canadian 
border and operated by Charleston Re- 
sources, intensified exploration and devel- 
opment this year with open pit mining 
operations. In the Chewelah area of central 
Stevens County, silver exploration was car- 
ried out by the Chewelah Silver Group. 

Lead-Zine.—Production of lead decreased 
in both quantity and value, from 1976 
levels. Likewise, zinc production decreased. 
The reason for the decline in production 
was that early in May, workers at the Pend 
Oreille mine and concentrator and the Bun- 
ker Hill refining plant went on strike. All 
production was either halted or severely 
curtailed during the 4 1/2-month strike. In 
addition, a serious oversupply in world zinc 
markets caused zinc prices to weaken. 

The strike was settled in September, and 
Bunker Hill then began the lengthy process 
of starting up its plants and mines. Howev- 
er, because of the depressed zinc market, 
the zinc plant operated at only 70% of 
capacity, and mine production of zinc ore 
was cut proportionately. Ore reserves at the 
Pend Oreille mine were reported to have 
totaled 110,000 tons at yearend.* The Pend 
Oreille mine was the major lead-zinc mine 
in Washington, but closed indefinitely in 
September. 

Slumping metal prices and over-supplied 
markets also left Washington with a low 
level of exploration activity for lead and 
zinc in 1977. 

In northeastern Stevens County, Brinex, 
Ltd., examined possible ore extensions at 
the Van Stone mine. The mine is currently 
owned by Callahan Mining Co., U.S. Borax, 
and Brinex. Brinex explored the lead-zinc 
occurrence at the Iroquois property near 
the Canadian border. Near Northport, the 
Boggs Bros. Construction Co. engaged in 
limited development of the Phillips Ranch 
lead-zinc mine. 
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In the northern Cascade Range, Valu- 
mines, Inc., reportedly drilled a lead-zinc- 
silver-copper occurrence in Skagit County, 
southwest of Mount Logan.’ 

Magnesium.—Northwest Alloys, Inc., lo- 
cated near Addy, is a subsidiary of the 
Aluminum Company of America and a pro- 
ducer of magnesium. Northwest Alloys op- 
erates a plant rated at 24,000 tons for the 
production of magnesium metal from dolo- 
mite, and silicon metal from quartzite 
mined near the plant. Northwest initially 
invested about $100 million in the plant. 
This included $20 million that was spent for 
pollution control equipment. 

Tungsten.—During 1977, there was minor 
production of tungsten ore from Stevens 
County. Production was from the Blue 
Grouse mine near Deer Lake. 

Uranium.—The most intense exploration 
for a metal during the year was for urani- 
um. The greatest concentration of explora- 
tion occurred in the Pend Oreille Valley in 
Pend Oreille County and in southwest Ste- 
vens County. 

Dawn Mining Co., which operates the 
Midnite mine, milled 158,000 short tons of 
uranium ore graded at 0.11% UO, during 
the year.* The Midnite mine is the State's 
only producing uranium mine. 

Dawn Mining also carried out an exten- 
sive exploration program. Diamond drilling 
adjacent to the present open pit area devel- 
oped about 100,000 tons of additional ore, 
resulting in proven reserves of 631,000 tons 
graded at 0.18% UO, and an additional 
130,000 tons of ore averaging 0.29% U. O. 
All uranium exploration on properties held 
by Midnite Mines, Inc., was carried out by 
Dawn Mining.* 

The Midnite Mines open pit operation is 
located on the Spokane Indian Reservation. 
Outside the area of the Midnite mine is a 
total of 36,000 acres yet to be explored for 
more reserves. 

Scores of other companies have probed 
the Spokane Indian Reservation, which is 
said to contain 496 of the Nation's uranium 
reserves. 

Western Nuclear, Inc., a wholly owned 
subsidiary of Phelps Dodge Corp., developed 
an open pit mine and started construction 
of a 2,000-ton-per-day uranium mill. The 
Sherwood project, located on the Spokane 
Indian Reservation in Stevens County, was 
scheduled to be in full operation by mid- 
1978. 
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Washington Irrigation and Development 
Co. is the major coal producer in the State. 
Its coal production is used exclusively at the 
1,400-megawatt coal-fired generating plant 
located near Centralia in Lewis County. 
This coal is produced by strip mining, and 
all the disturbed land is being reclaimed 
and returned to the most productive agri- 
cultural use possible. 

Gulf Oil Corp. proposed to the U.S. De- 
partment of Energy (DOE) that DOE partic- 
ipate in the development of a $400-million- 
plus, 6,000-ton-per-day demonstration plant 
for Gulf's Solvent Refined Coal liquefaction 
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process. The technology was proven during 
1977 in a Government-funded pilot plant 
operated by Pittsburg and Midway Coal 
Mining Co. at Fort Lewis. The company 
produced a liquid boiler fuel that is environ- 
mentally acceptable. Unfortunately, this fu- 
el is more costly at current prices than 
imported distillates.*° 


1State Liaison Officer, Bureau of Mines, Olympia, Wash. 
*Liaison program assistant, Bureau of Mines, Olympia, 


4ASARCO, Inc. 1977 Annual Report, p. 6. 


"Mns C Mineral oration in Washington, 
977. Washington Geologic 1 v. 6, No. 1, January 

1978. 14 pp. 

«Pago 7 of work cited in footnote 4. 

9 Resources & Chemical Corp. 1977 Annual Report, 
pp. 

5 of work cited in footnote 4. 

5Newmont Mining Corp. 19T! Annual Raport p: 11. 

Midnite Mines, Inc. 1977 Annual Report, p. 

16Gulf Oil Corp. 1977 Annual Report, p. 19. 


THE MINERAL INDUSTRY OF WASHINGTON 


Table 8.—Principal producers 


Commodity and company 


Lone Star Industries, Inc.? |. 


Clays: 


Mutual Materials co 


Diatomite: 


Witco Chemical Cork: 


Utah-Idaho Sugar CCC0O0oO0 


Olivine 


Northwest International 


Plant Food o —— _ 


Sand and gravel: 


Associated Sand & Gravel Co., Ine 


Friday Harbor Sand and Gravel Co 
Lakeside Sand and Gravel Co., Ine 
Lane Mountain Silica, Inc“ 
Miles Sand and Gravel oOo 


See footnotes at end of table. 


Address 


Marietta Rd., Box 37 
Bellingham, WA 98225 
420 Ideal Cement Bldg. 
Denver, CO 80202 

718 Hamilton St. 
Allentown, PA 18105 
One Greenwich P 
Greenwich, CN 06830 
2901 Los Feliz Blvd. 
Los Angeles, CA 90039 
Box 2009 

Bellevue, WA 98009 
277 Par 

New Yok NY 10017 
Box 611 

Tonasket, WA 98855 


1220 Alexander Ave. 
Tacoma, WA 98421 


Drawer 970 

Moses Lake, WA 98897 
Box 752 

Toppenish, WA 98948 


329 Kincaid St. 
Mount Vernone, WA 98278 


Renton A 
14515 35th Ave. 
Bothell, WA 98011 


Box 1324 
Goldendale, WA 98620 


Box 2037 
Everett, WA 98208 
18816 Union Hill Rd. 
Redmond, WA 98052 
Rollie WA 98225 
82 

uah, WA 98027 
Box 
Valley, WA 99181 
Box 1 
Auburn, WA 98002 


Box 291 
Vancouver, WA 98660 


6808 S. 140th St. 
Seattle, WA 98178 
Box 648 


3 ID 83501 
Box 3845 


Seattle, WA 98124 
1860 Hickox Rd. 
Mount Vernon, WA 98278 
Box 224 
Kenmore, WA 98028 
488 


Monroe, WA 98272 


9 
-- 00 oe 
---.do ..- 


Pits and 
plants. 


Pit and plant 
eee SOO unc 
---.do ..- 
----do ..- 
cO cues 
Pits and plant 


---.do ___ 


Quarry and 
plant. 
3 |: m 


do -.- 
Quarries _ _ _ 


682 MINERALS YEARBOOK, 1977 


Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity County 
NONMETALS —Continued 
Stone —Continued 
Woodworth & Co., Ine 1200 East D St. --- Pierce. 
DA ; Quarries 
Sulfuric acid, smelter: 
ECT Box 1605 Plant Do. 
Tacoma, WA 98401 
5 x E 
ud dC NCMO Sedro Wooley, WA 98284 EAR 
VEL Nortters, In Bor A Plant Spokane 
EQ Auburn, WA 98002 —— 
METALS 
Aluminum: 
Aluminum Company of America -.----- Box 120 ----do ..- Clark. 
Vancouver, W A 98660 
221 ---.-do .-- Chelan. 
Wenatchee, WA 98801 
Intalco Aluminum Cor Box 987 ee NO uoo Whatcom. 
Ferndale, WA 98248 
Kaiser Aluminum & Chemical Cord Box 6217 ee. ', ccc Spokane. 
ia — — 
Tacoma, WA 95421 m Ee 
Martin Marietta Cor Box 46 ---.-do ..- Klickitat. 
Goldendale, WA 98620 
Reynolds Metals oo ----do .-- Cowlitz. 


r Hanns Mining 
Hanna Mining co Box 361 -.--do ___ Douglas. 
Wenatchee, WA 98801 
Knob Hill Mines, Inc. |... |... Republic, WA 99166_ - Mineand mill Ferry 
inc: 
The Bunker Hill Co.“ (Pend Oreille Mine) Box 29 _~.~--d0 ..- Pend Oreille. 
Kellogg, ID 83887 
Northwest Alloys, Ine Box 115 Plant and Stevens. 
"A Addy, WA 99101 mine. 
Bethlehem Steel ko Box 3827 Plant King. 
tee Si igs = ST Pad 
orthwest Steel Rolling Mills, inc ve., N.W. 8 eee 
95 Seattle, WA 98107 
um: 
Dawn Mining Coo Box 25 Mine and mill Stevens. 
| Ford, WA 99018 
MINERAL FUELS 
Coal: 
Washington Irrigation and Development 1015 Big Hanaford Rd. Strip mine Lewis. 
Co. Cen WA 98531 j 
1 Also stone 
2 Also clays. 
Also sand and gravel. 
4Produces industrial sand. 


5 Also arsenic, copper, gold, and silver. 
“Also silver, copper, lead and zinc. 
Also copper, gold, and silver. 


The Mineral Industry of 
West Virginia 


This chapter has been prepared under a memorandum of understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the West Virginia Geological and 


Economic Survey. 


By Grace N. Broderick! and Lois J. Litfin? 


In 1977, the value of mineral production continued to rank second to Kentucky in 
in West Virginia was $3.2 billion, a decrease total U.S. production of bituminous coal, 
of 8% from that of 1976. Coal accounted for the coal output of the State dropped to the 
almost $3 billion, or 92% of the value of all lowest level since 1938. 


minerals produced. Although West Virginia 


Table 1.—Mineral production in West Virginia’ 


1976 1977 
Mineral Quantity (thousands) Quantity (thousands) 
Clas ee thousand short tons 275 $463 889 $599 
Coal (bituminous) )): do... 108,834 3,278,180 95,438 2,961,186 
Gem stones_ — ---------------------—----—-—---———- NA 2 NA 2 
Natural gas million cubic feet. 153,322 87,394 152,767 93,188 
Petroleum ( (crude)... _ thousand 42-gallon barrels. . 2,519 30,227 2,518 35,175 
Gn 8 thousand short tons 1,118 W 1,048 W 
Sand and grave! do- 4, 337 11,006 3,891 10,402 
Stone (crused) )))) do... 9,717 24,133 10, 495 28,022 
Combined value of cement (masonry and 
oo clays (fire), lime, natural gas 
quids, sand and gravel (industrial), stone 
(dimensión): and items indicated by symbol Vn XX 66,596 XX 19,494 
joco — ———— — — XX 8,498,001 XX 3,208,068 
Total 1967 constant dollars XX 1,795,524 XX v1, 588, 502 
PPreliminary. | NA Not available. W Withheld to avoid disclosing company proprietary data; included in 


Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Excludes fire clay; value included in “Combined value" figure. 


*Excludes industrial sand and gravel; value included in "Combined value" figure. 
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Table 2.—Value of mineral production in West Virginia, by county! 


8843288 


8. r SS SA . 


8828885 


488 8 82 


156 
3,473,466 
3,498,001 


(Thousands) 


1977 


Se 
mm 
o5» 


do SS SAR SSS SO 3888S 


3,175,625 
3,208,068 


Minerals produced in 1977 
in order of value 


Cement, stone, lime, clays. 
Stone. 


Sand and vel, cla 
Stone. E di 


Stone. 
Sand and l 
gravel. 

Stone. 
Stone. 

Do. 
Sand and gravel. 
Lime, stone. 
Stone. 

Do. 

Do. 

Do. 


Stone. 
Salt, sand and gravel. 


Sand and gravel. 
Stone. 


NA Not available. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Calh Doddridge, 


cludes natural 
and values indicated 


Hardy, Pleasants, Putnam, and Ritchie counties are not listed 


Data may not add to totals 8 because of independent rounding. 


because no production was 


natural al gas liquids, petroleum, coal and gem stones that cannot be assigned to specific counties, 
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Table 3.—Indicators of West Virginia business activity 


p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor force __________________--_-_ thousands 683.0 693.0 ＋ 1.5 
. e eee, eM CLE do- 51.0 49.0 3.9 
mployment (non agricultural): 
i n p LE ES 8 68.6 66.0 38 
Manufacturing do_ ___ 124.4 124.4 x 
Contract construction do- 33.2 36.3 +9.3 
Transportation and public utilities 39.6 40.4 +2.0 
Wholesale and retail trade do... 117.8 121.6 +3.2 
Finance, insurance, real estate ________________ -__ do— 18.9 19.5 +3.2 
Servis x ³˙ AA. eee E do- 84.1 86.0 ＋7 2.3 
Governmenttultdlddſ „„ do____ 109.6 111.0 +18 
Total nonagricultural employment! do... 596.2 605.2 +1.5 
Personal income: 
Totals e nte etit ar 7] 6mmꝛꝛĩ ⁊ð2 8 millions $10,033 $11,129 +10.9 
Percapia - une eL ⁰ 8 $5,476 $5,986 +9.3 
Construction activity: 
Number of private and public residential units authorized... ------—- 2,647 3,519 +32.9 
Value of nonresidential construction millions 865.5 872.0 -9.9 
Value of State road contract awards Ee $261.0 $250.0 -4.2 
Shipments of portland and masonry cement to and within the State 
JJ 8 thousand short tons. . 630 632 +.3 
Minera] production value: 
Total crude mineral valbtuuuk‚k- millions 33,498. 0 33, 208.1 8.3 
Value per capita, resident population |... do—- 31.921 $1,726 -10.2 
Value per square milcccckk.. do____ $144,659 $132,669 8.3 
Preliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Trends and  Developments.—Concern 
about declining coal production and produc- 
tivity increased in West Virginia as labor- 
management relations remained unstable 
in 19777. A midsummer strike in protest of 
reductions in health and welfare benefits 
spread over a 10-week period from southern 
West Virginia to include most of the State's 
coal mines. On December 6, 1977, a national 
strike began, following expiration of the 
1974 contract between the United Mine 
Workers of America and the Bituminous 
Coal Operators' Association. 

Shortages of natural gas early in 1977 
prompted a number of gas-consuming com- 
panies to initiate drilling programs to as- 
sure adequate energy supplies in the future. 
Kaiser Aluminum & Chemical Corp. started 
drilling wells and installing transmission 
pipelines in Jackson County to insure fu- 
ture natural gas supplies for its Ra- 
venswood plant. 

To comply with West Virginia's air- 
quality implementation plan administered 
by the Air Pollution Control Commission, 
Kaiser began retrofitting the dry-scrubbing 
system on its carbon-baking furnaces with a 
filter bag system. At hearings in September 
1977, the company was granted a variance 
to bring the operation into compliance. The 
Commission negotiated with Sharon Steel 
Corp. to bring the coking unit at Fairmont 
into compliance. A 1975 compliance order 


involving emissions from Wheeling- 
Pittsburgh Steel Corp.’s coke batteries at 
the Follansbee plant was upheld in Brooke 
County Circuit Court; the State Supreme 
Court refused to consider the company's 
appeal. 

Employment, Wages, and Injuries.— 
According to the West Virginia Department 
of Mines annual report, coal mining em- 
ployment totaled 61,815 persons in 1977, 
when 52,532 persons were underground 
mine workers, and 9,283 were surface mine 
workers. Comparable coal mine employ- 
ment for 1976 totaled 59,802 persons, 51,771 
at underground mines and 8,031 at surface 
mines. According to the West Virginia Coal 
Association, average weekly wages for coal 
miners in 1977 were $307.83 in 1977, com- 
pared with $295.24 in 1976. 

The number of miners certified by the 
West Virginia Department of Mines 
decreased 34.5%, from 6,691 in 1976 to 4,382 
in 1977. The number of mine supervisor 
and/or fire boss certificates issued, howev- 
er, increased 9.4%, from 1,212 in 1976 to 
1,326 in 1977. 

The number of fatal coal mine injuries 
declined from 32 in 1976 to 28 in 1977. The 
rate of coal mine fatalities continued to 
drop, with the 1977 ratio being 0.30 fatal 
accidents per million worker-hours, com- 
pared with 0.32 in 1976. 
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Legislation and Government Pro- 
grams.—The first regular session of the 
63rd Legislature passed a coal mine health 
and safety bill (Com. Sub. for S.B. 285) that 
transferred regulation development respon- 
sibility to a newly created Board of Coal 
Mine Health and Safety, required emergen- 
cy medical technicians to be at mine sites, 
increased supervision of new miners, 
expanded electrical and communications re- 
quirements, changed penalties for operators 
who violate health or safety rules, required 
certification of surface mine supervisors, 
and extended qualifications for mine inspec- 
tors. 

The legislature did not renew the State’s 
22-county strip mining moratorium that 


had existed since 1971. A bill (H.B. 1382) 


requiring a special surface mining permit 
when coal is removed incidental to commer- 
cial, residential, industrial or civic construc- 
tion, however, included a new surface min- 


ing law that permits mining in all 55 


counties only after certain requirements 
are met. The new law requires backfilling of 
mined areas to the approximate original 
contour and restricts placement of spoil 
downslope below mined areas on steep 
slopes. Requirements can be modified by the 
State to permit the mountaintop removal 
method of surface mining and the construc- 
tion of valley fills. 

The Federal Government enacted in 1977 
laws dealing with mine health and safety 
and surface mining. The Federal Mine Safe- 
ty and Health Amendments Act of 1977, 
Public Law 95-164, repealed the Federal 
Metal and Nonmetallic Mine Safety Act of 
1966 and combined enforcement of metal 
and nonmetal mine regulations with regula- 
tion of coal mines under the Federal Coal 
Mine Health and Safety Act of 1969, Public 
Law 91-173. Responsibility for administer- 
ing mine health and safety regulations was 
transferred from the U.S. Department of 
the Interior to the Mine Safety and Health 
Administration in the U.S. Department of 
Labor. Under the provisions of the new act, 
the National Mine Health and Safety Acad- 
emy at Beckley, W. Va., and mine health 
and safety research remain as responsibili- 
ties of the Department of the Interior. In 
addition, the act provides minimum train- 
ing standards for miners, new black lung 
benefit eligibility requirements,  walk- 
around rights for miners to accompany 
mine inspectors, no discrimination by oper- 
ators against miners bringing alleged vio- 
lations to the attention of inspectors, and 
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compensation for miners who are idled by 
mine closure orders issued for health or 
safety infractions. 

The Federal Surface Mining Control and 
Reclamation Act of 1977, Public Law 95-87, 
set minimum mining environmental con- 
trols and reclamation standards for both 
surface and underground coal mines and 
authorized a study with recommendations 
for mining other commodities. The act pro- 
vided for State administration of Federally 
approved enforcement programs with Fed- 
eral overview; however, Federal enforce- 
ment of the standards would be required 
when a State enforcement program is not 
submitted for approval, when it is not 
approved, or when it fails. The act provides 
support for State coal research laboratories, 
for 2-year energy resource fellowships for 
master's level study or research, and for 
reclamation of abandoned coal-mined lands. 
Areas considered unsuitable for mining of 
commodities other than coal on Federally 
owned lands may be so designated after the 
resources in the area, the demand for the 
commodity, and the comparative impacts of 
developing the area or withdrawing it from 
entry are evaluated. Proposed initial perfor- 
mance standards authorized by the act were 
issued on December 13, 1977, and chal- 
lenged almost immediately by civil suits 
filed in the U.S. District Court in Charles- 
ton by mining companies and the State of 
West Virginia. 

Environmental studies of coal mining 
activity in the Gauley River Basin and 
portions of the Monongahela River Basin 
were being prepared by the Environmental 
Protection Agency to comply with provi- 
sions of the Federal Water Pollution Con- 
trol Act. This act requires that issuance of 
water cleanup permits to new sources come 
under provisions of the National Environ- 
mental Policy Act. New mining operations 
in some areas could be approved immediate- 
ly because significant environmental harm 
would not occur. Areas in which new min- 
ing activity would not be approved immedi- 
ately would be subject to a more detailed 
environmental impact statement prior to 
the final permit issuance. 

A field study of the mineral resources in 
the Cranberry Backcountry Wilderness Ar- 
ea was completed by the Federal Bureau of 
Mines and the Geological Survey. This 
36,300-acre area in the Monongahela Na- 
tional Forest was designated by the Eastern 
Wilderness Act of 1975 for study to deter- 
mine its suitability for a possible future 
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addition to the National Wilderness Preser- 
vation System. A required mineral evalua- 
tion has been completed in the 10,215-acre 
Dolly Sods Wilderness Area, and a similar 
study was begun on the 20,000-acre Otter 
Creek Wilderness Area. 

Two abandoned and 19 active sites in 
West Virginia were among those included 
in the General Accounting Office (GAO) 
report on the results of its interagency 
study of 42 coal waste disposal sites. The 
survey team was composed of members 
from the Corps of Engineers, Soil Conserva- 
tion Service, West Virginia and Kentucky 
Departments of Natural Resources, Mining 
Enforcement and Safety Administration 
(MESA), and GAO. The team rated the 
disposal sites according to present condition 
and potential for causing loss of life or 
property under specific amounts of rainfall. 
The study stemmed from a Congressional 
request to determine the need for improve- 
ments in MESA’s coal mine waste disposal 
program. 

The U.S. Forest Service neared comple- 
tion of its evaluation of roadless areas in the 
Monongahela National Forest to select can- 
didate sites for inclusion in the wilderness 
system. Selection of these Roadless Area 
Review and Evaluation (RARE II) areas 
involved local input into the land manage- 
ment planning process. The input was pro- 
vided through public review and critique of 
the draft environmental impact statement 
during 1978, before the final impact state- 
ment is published in early 1979. Twenty-two 
sites with a total area of 228,672 acres, 
including 219,340 acres of public land with- 
in the Monongahela National Forest, have 
been proposed under the RARE II program. 
Of the surface acreage in public ownership, 
the mineral rights on 106,000 acres are 
privately owned. The gross acreage within 
the Monongahela National Forest procla- 
mation area totals 1,673,590, but only 
842,869 of these acres are publicly owned 
and administered by the Forest Service. 

Also influencing future land-use decisions 
in the State were the results of the Corps of 
Engineers water resource studies in the 
Gauley and Kanawha River basins. During 
the initial series of planning studies, five 
multiple-purpose water resource project ar- 
eas were considered that included five 
pumped-storage hydroelectric generating 
sites, three conventional hydroelectric gen- 
erating sites, and one local flood protection 
site. All but four pumped-storage hydroelec- 
tric generating sites were recommended for 
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further study. 

The first abandoned-mine-subsidence- 
control project using fly ash injection in 
West Virginia was initiated at Fairmont by 
the Federal Bureau of Mines. The $1.5 
million project includes injection of 300,000 
tons of fly ash in a slurry through cased 
boreholes to protect nearly $9 million in 
surface real estate. 

Coalbed methane drainage projects, con- 
ducted cooperatively by the Federal Bureau 
of Mines and coal companies in Raleigh, 
Marion, and Monongalia Counties hold 
promise for reducing gas explosion hazards 
to underground miners and for increasing 
supplies for natural gas consumers. Meth- 
ane drainage projects were conducted in 
the Pittsburgh coalbed at mines operated by 
Consolidation Coal Co. and Eastern Associ- 
ated Coal Corp., and in the Beckley coalbed 
at mines operated by Beckley Coal Mining 
Co. and New River Co. These projects indi- 
cate the feasibility of methane removal 
under favorable geologic conditions with 
further refinements in drainage techniques. 

The West Virginia Geological and Eco- 
nomic Survey completed an extensive com- 
pilation of data on the economic potential of 
limestones in West Virginia. A report of the 
results, including mineralogical and chemi- 
cal analyses of samples from both operating 
mines and unexploited outcrops, was open 
filed and will be periodically expanded as 
more samples are obtained and analyzed. 

A uranium-reconnaissance study in the 
Dunkard Basin of western West Virginia, 
conducted by the West Virginia Geological 
and Economic Survey, involved a strati- 
graphic, petrographic, and geochemical 
analysis of outcrop fluvial and distributary 
channel sandstones. Three radioactive 
anomalies were delineated in outcrops 
along U.S. Route 50 in Ritchie and Wood 
Counties. Analyses of samples from these 
outcrops by the U.S. Energy Research and 
Development Administration indicated the 
uranium content was very small, ranging 
from 37 to 46 parts per million U;Os. 

Research grants for coal and other 
energy-related research projects at West 
Virginia University, Morgantown, totaled 
$9.3 million during 1977. Federal Govern- 
ment grants totaled $7.9 million, the State 
provided $750,857, and private groups sup- 
plied $590,876. Research areas included au- 
tomated underground mine environmental- 
monitoring systems, design of safer mine 
power systems, control of mine strata, de- 
velopment of uses for coal-fired-powerplant 
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waste, solution of mining environmental 
problems, and utilization of coal resources. 

Mine training programs at colleges in the 
State continued to expand to fulfill the 
increasing demands for trained technicians, 
engineers, managers, and miners. À new 2- 
year mining management program was ini- 
tiated at Alderson-Broaddus College at Phi- 
lippi. Expanded mining technology courses 
were announced at the Wheeling and New 
Martinsville campuses of the West Virginia 
Northern Community College. The mining 
technology curriculum of Bluefield State 
College, Bluefield, was increased from a 2- 
year to a 4-year program. 

The West Virginia Department of Natu- 
ral Resources (DNR) began inspecting more 
than 200 non-Federal dams in the State to 
identify potentially hazardous sites. The 
$1.5 million effort by DNR's Coal Refuse 
and Dam Control section is part of a nation- 
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al dam inspection program being conducted 
by the Corps of Engineers. Mine and prepa- 
ration plant impoundments and fly ash 
ponds, as well as freshwater dams, were 
inspected to locate possible structural weak- 
nesses, inadequate overflow capacities, and 
other deficiencies. 

The West Virginia Department of Mines 
conducted a maximum effort to reduce mine 
roof fall hazards. To prevent exposing min- 
ers to roof falls as much as possible, State 
mine inspectors were assigned to concen- 
trate on a section-by-section inspection of 
every active underground mine for hazard- 
ous roof conditions. After the extensive 
inspections, training in proper development 
of roof control plans and adherence thereto 
by all underground mine employees were 
considered integral parts of this critical 
program. 


REVIEW BY MINERAL COMMODITIES 


MINERAL FUELS 


Carbon Black.—Carbon black, used most- 
ly by the rubber industry and in the manu- 
facture of ink, was produced at two furnace 
process plants, one each in Marshall and 
Pleasants Counties. The production of car- 
bon black increased nearly 14% over that of 
1976. The total value of the production 
increased 24% over the 1976 value. 

Coal (Bituminous).—Production of bitu- 


minous coal in West Virginia in 1977 a- 
mounted to 95.4 million short tons, com- 
pared with 108.8 million short tons in 1976. 
Only Monongalia County, the State’s lead- 
ing coal-producing county since 1974, pro- 
duced more than 10 million tons in 1977. 
Strikes, severe winter weather, and further 
eroding of the State’s metallurgical coal 
market were all factors contributing to the 
declining production, which was the lowest 
output reported since 1938. 


Table 4.—-West Virginia: Bituminous coal production 
(Thousand short tons and thousand dollars) 


Year Quantity Value 
19718 115,448 1, 340, 
197114 102, 462 2,218,418 
I5 cesnenana 109,283 3,206,951 
1976 —8ͤ 108,834 3,278,180 
NOT mmm 95,438 2,961,186 


Coke and Coal Chemicals.—Coke pro- 
duced at three oven-coke plants totaled 3.2 
million tons. Coal carbonized at these coke 
plants amounted to 4.7 million tons. The 
coke yield was 66.93%, slightly higher than 
the 1976 yield of 66.8%. The average value 
per ton of coal used at West Virginia coking 
plants in 1977 was $45.25, compared with 
$43.93 in 1976. A total of 4.5 million tons of 
coal was received by these plants in 1977, 


with 2.1 million tons from Pennsylvania, 1.8 
million tons from West Virginia, and 0.6 
million tons from Kentucky and Virginia. 
Coal-chemical materials produced at these 
oven-coke plants included tar, gas, ammo- 
nium sulfate, and crude light oil. 

Natural Gas Liquids.—Natural gas liq- 
uids continued to be produced by Columbia 
Gas Transmission Corp. at its Cobb plant in 
Kanawha County, its Kenova plant in 
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Wayne County, and by Consolidated Gas 
Supply Corp. at its Hastings plant in Wetzel 
County. Compared with 1976, production 
remained about the same in quantity, but 
increased nearly 20% in value. 

Petroleum and Natural Gas.—Crude oil 
production in 1977 was 2,518,000 barrels 
valued at $35,175,000, compared with 
2,519,000 barrels valued at $30,227,000 in 
1976. Natural gas production decreased 
slightly from 153,322 million cubic feet in 
1976 to 152,767 million cubic feet in 1977, 
but rose in value from $87.4 million to $93.2 
million. 

The Oil and Gas Division of the West 
Virginia Department of Mines issued 1,624 
permits to drill new wells or deepen old 
wells during 1977, an increase of 38.5% over 
1,173 permits issued in 1976. The total 
number of wells completed, including 64 
workovers, was 1,279, an increase of 24.5% 
over total well completions in 1976. Of these 
1,279 wells, 880 were gas wells, 90 were oil, 
77 were combination, 65 were miscellaneous 
(44 injection wells, 16 gas storage wells, 3 
brine production, and 2 gasification tests), 
and 167 were dry. The Ashland-Clark Gap 
field in McDowell and Mercer Counties was 
the most active gasfield, and the Griffiths- 
ville field in Lincoln County was the most 
active oilfield. 

Completed exploratory wells totaled 112, 
including 26 new-field wildcats, 9 of which 
were successful; 10 new-pool tests, 5 of 
which were discoveries; 48 deeper pool tests, 
17 of which were deeper pool discoveries; 6 
shallow-pool tests, 5 of which were discov- 
eries; and 32 outpost wells. Exploratory 
programs concentrated on the lower Che- 
mung and Brallier sandstones in north- 
central West Virginia, and on Pocono and 
Greenbrier tests in central and southern 
counties. 

West Virginia has 25 gas storage fields, 
several of which have multiple-storage res- 
ervoirs. A total of 313,175 million cubic feet 
of gas was stored in these fields at the 
beginning of 1977, which ranked West Vir- 
ginia sixth in the United States in storage 
gas. 


NONMETALS 


Cement.—Production of portland cement 
increased 17.7% over the 1976 level; ship- 
ments and the total value of those ship- 
ments increased 13.8% and 18%, respective- 
ly. The average value per ton increased 
above the 1976 level by 4%. Stocks on hand 
at the end of 1977 declined 60.1%, compared 
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with those on hand at the end of 1976. 

Trucks transported 84.8% of the 1977 
portland cement shipments, and railroads 
carried the balance of 15.2%. The pattern of 
distribution of these shipments was 56.0% 
to ready-mix concrete companies, 28.5% to 
concrete product manufacturers, 6.2% to 
building material dealers, 0.4% to highway 
contractors, and 8.9% to unspecified con- 
tractors and government agencies. 

Masonry cement production increased 
11.6% during 1977, and the amount sold 
increased 16.4% over the amount in 1976. 
The total value of shipments increased 
18.8%, with the average value per ton 
increasing about 2.0%. Stocks on hand at 
the end of the year were 23.0% below the 
level of stocks on hand at the end of 1976. 

Both portland and masonry cement were 
produced by Martin Marietta Corp., the 
only producer of cement in the State. The 
company operated three coal-fired kilns, 
located near Martinsburg in Berkeley Coun- 
ty. 
Clays.—Berkeley, Cabell, Hancock, and 
Lincoln Counties produced clays in 1977. 
Berkeley County was again the leading 
producer of miscellaneous clay, and Han- 
cock County continued to be the sole pro- 
ducer of fire clay. Total production of all 
clays increased 18.7% over that of 1976, and 
the total value of production increased 
6.2%. Miscellaneous clay production in- 
creased more than 41%, and the total value 
of this production was up 29%. Production 
of fire clay decreased nearly 4%, but its 
total value increased 4%. Miscellaneous 
clays were mostly used in the manufacture 
of cement and building brick. Fire clays 
were used chiefly for producing firebrick 
and block. 

Iron Oxide Pigments.—Chemetron Corp. 
continued to manufacture iron oxides at its 
plant in Huntington, and National Steel 
Corp. produced regenerator iron oxide at its 
plant at Weirton. Mobay Chemical Corp. 
announced plans to add a $50 million iron 
oxide pigment plant at its New Martinsville 
factory. The first stage of the new iron oxide 
facility, a 30-million-pound-per-year plant, 
was scheduled for 1978. Ultimately, the new 
plant is to have a production capacity of 91 
million pounds per year, which would make 
it the largest single iron oxide plant in the 
United States. 

Lime.—Production of lime was reported 
from two operations, with quicklime pro- 
duced in Berkeley County and both quick- 
lime and hydrated lime being produced in 
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Pendleton County. 

Salt.—Production, reported from Mar- 
shall and Tyler Counties, declined more 
than 6% from that of 1976; value, however, 
rose more than 5%. Allied Chemical Corp. 
and PPG Industries, Inc., in Marshall Coun- 
ty, and FMC Corp. at Bens Run near the 
Tyler-Pleasants County line, produced 
brines from deepwell solution mining. Both 
Allied Chemical and PPG used the brine to 
make chlorine and caustic substances on 
their Marshall County sites, but FMC 
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shipped its brine down the Ohio and Ka- 
nawha Rivers to the FMC plant at South 
Charleston in Kanawha County. 

Sand and Gravel.—Output of sand and 
gravel in 1977, excluding industrial sand 
and gravel, amounted to 3.9 million short 
tons valued at $10.4 million. Six companies 
with eight operations produced in six coun- 
ties during 1977. The leading producers, in 
descending order of production, were Han- 
cock, Morgan, and Tyler Counties. 


Table 5.—West Virginia: Sand and gravel sold or used by producers 


(Thousand short tons and thousand dollars) 


1976 1977 
Quantity Value Quantity Value 
Construction 
Sand eonan 2,056 5,062 2,017 5,401 
Gravel ..--—------------------ 2,280 5,943 1,874 5,001 
Industrial sand. —- - - - - - ----------—- 
M/ ae m o eet 4,337 11,006 8,891 10,402 
W Withheld to avoid disclosing company proprietary data. 
1Data may not add to totals shown because of independent rounding. 
Table 6.—West Virginia: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 
Concrete te (residential, nonresidential, highways, 
bridges, , waterworks, airports, etc.) )))) 2,391 5,407 587 4,996 
Concrete products (cement blocks, bricks, pipe, etc.) 1,121 3,522 1,462 3,760 
Asphaltic concrete aggregates and other bituminous mixtures 501 ,049 89 342 
and covering- — — o o ; 91 47 169 
"PITE s 108 231 367 587 
Other o. MEN" 124 149 217 514 
Totals pneri LIU ]²m 88 4,337 11,006 3,891 10,402 


1Data may not add to totals shown because of independent rounding. 


Stone.—Howard W. Fields Co. quarried a 
small quantity of dimension sandstone in 
Greenbrier County for rough flagging. 
Crushed stone was produced by 44 compa- 
nies at 55 quarries for roadstone, roadbase 


aggregate, cement, and other uses. Output 
increased 8% to 10.5 million tons valued at 
$28 million. Leading producers were Greer 
Steel Co., Martin-Marietta Corp., and Acme 
Limestone Co. 
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Table 7.— West Virginia: Crushed stone! sold or used 
by producers, by use 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Construction aggregate and roadstone _ _ _ _ — 2,722 7,257 2,311 6,552 
Dense-graded 5 stone 1, 636 4,653 2,207 6,598 
Concrete aggregate 1,172 2,670 1,525 4,145 
Railroad ballast hst 574 951 592 1.137 
Surface treatment aggregate 542 1.163 554 1,416 
Bituminous aggregate 819 304 901 
Mine dus ting 168 1,266 173 1,415 
Agricultural limestone .....- 157 475 126 487 
Riprap and jetty stone_ - - - -—---------—- 29 96 39 130 
ill %%% eS DID NIE RO Lr OPIDO EN 12 42 W W 
Macadam aggregate 17 46 9 27 
Other uses „ 2,391 4,710 2,656 5,214 
Total? o — ees 9,717 24,133 10,495 28,022 


W Withheld to avoid disclosing 3 proprietary data; included with “Other uses." 


Includes limestone and sandstone 
SIncludes stone used in cement manuf 


flux stone, lime manufacture, abrasives (1977), D conditioners, 


refractory stone, filter stone, sulfur dioxide 4277) disinfectant, ‘other uses, and uses indicated by symbo 
*Data may not add to totals shown because of independent rounding. 


METALS 


Aluminum.—The Kaiser Aluminum & 
Chemical Corp. plant at Ravenswood, Jack- 
son County, continued to be the sole produc- 
er of primary aluminum in West Virginia. 
Total production increased 43.296; total val- 
ue increased 65.7% over the 1976 levels. 

Ferroalloys.—The total production of all 
types of ferroalloys was 145,474 short tons. 
Compared with 1976 production, 1977 pro- 
duction decreased 23,946 short tons, or 
14.1%. The total value of this production 
was $87.7 million, an increase of 7% over 
the 1976 value. These ferroalloys were pro- 
duced by the Union Carbide Corp. at its 
Alloy plant in Fayette County, Foote Miner- 
al Co. at its Graham plant in Mason County, 
and Diamond Shamrock Corp. at its King- 
wood plant in Preston County. 

Iron and Steel.—Production of pig iron 
during 1977 declined 8.3%; shipments de- 
clined 8.1%. Stocks on hand at yearend 
were 44.1% below the yearend stock level in 
1976. The total value of shipments de- 
creased 8.0%. 

The Weirton Steel Div. of National Steel 


Corp. reported that the continuous caster 
set a monthly tonnage record in November 
1977, and that during 1977 more steel was 
cast than in any year since the facility 
began production in 1968. New pouring 
techniques and control devices scheduled to 
go into production early in 1978 were ex- 
pected to increase the caster’s productivity 
further. 

Nickel.—High-nickel alloys were fabri- 
cated by the Huntington Alloy Products 
Div. of the International Nickel Co., Inc., at 
its Huntington plant in Cabell County. 

Zinc.—The zinc plant at Spelter in Harri- 
son County, which is operated by Mea- 
dowbrook Corp., a wholly owned subsidiary 
of TL Diamond and Co., Inc., produced zinc 
dust and slab zinc in 1977. Raw materials 
used were zinc drosses, zinc ashes, and other 
zinc residues. 

Zirconium and Hafnium.—AMAX, Inc., 
sold its metal plant in Wood County to the 
L. B. Foster Co., a pipe manufacturer. 


- 1State Liaison Officer, Bureau of Mines, Charleston, W. 
a. 


2Program assistant, Bureau of Mines Liaison Office, 
Charleston, W. Va. 
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Commodity and company 


ntinental Clay Products Co 
Crescent Brick Co., Ine 


Eastern Associated Coal Corp .. .. — 


Island Creek Coal Oo - 


Iron oxide pigments, finished: 
Chemetron Corp 


Natural gas liquids: 
lumbia Transmission Corp 


Consolidated Gas Supply Corp 
Petroleum refineries: 


Pennzoil Co ............- 
Quaker Sete Oil Refining Corp 


See footnote at end of table. 


Address 


125 High St 
Boston, MA 02110 


Tulsa, "OK 14102 


277 Park Ave. 
New York, NY 10017 


Box 1111 

Martinsburg, WV 25401 
Box 368 

New Cumberland, WV 
26047 

Box D 

Newell, WV 24060 


703 Curtis St. 
Middletown, OH 45042 


Martin Tower 
Bethlehem, PA 18016 


1 Oliver Plaza 
Pittsburgh, PA 15222 


Koppers Bldg., 15219 


0 aten, K 40511 


600 Grant St. 
Pittsburgh, PA 15230 


700 W te Tower 
Cleveland, OH 44116 


123 South Broad St. 
Philadelphia, PA 19109 


491 Columbia Ave. 
Holland, MI 49423 
Weirton Steel Div. 
Weirton, WV 26062 


Greer Bidg. 
Morgantown, WV 26505 
Riverton, VA 22651 


1700 MacCorkle Ave., SE. 
Charleston, WV 25314 
445 West Main St. 
Clarksburg, WV 26301 


Oil City, PA 16301 
Farmers Valley, PA 16749 
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Table 8.—Principal producers 


Type of activity 


Underground mines 


Underground and strip 
mines. 


Underground, strip, 
and auger mines. 


Und d and stri 
wp 


County 


Pleasants. 


Marshall. 


Berkeley. 


Hancock. 


Ohio. 
ne, 

Fayette, 

Greenbrier, 


Nicholas, 
Raleigh, 


sate 
yoming. 
Cabell. 
Hancock. 


Pendleton. 
Berkeley. 
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Table 8.—Principal producers —Continued 


Commodity and company 


PPG Industries, Ine 


Sand and gravel: 
Dravo Cord 


McDonough Co 
Pennsylvania Glass Sand Corp 
Shippingport Sand and Gravel Co 


Smelters: 
Kanor Aluminum & Chemical 


Stone: g 
Acme Limestone to 


The H. Frazier Co., Ine 
Greer Steel Oo 


Shenandoah Quarry, Ine 
United States Steel Corr 


Address 


Box 1219R 
Morristown, NJ 07960 
Box 8127 

South Charleston, WV 
25303 


1 Gateway Center 
Pittsburgh, PA 15222 


1 Oliver Plaza 
Pittsburgh, PA 15222 
Box 538 


Parkersburg, WV 26100 
odie Springs, WV 


1200 Stambough Bldg. 
Youngstown, OH 44501 


300 Lakeside Dr. 
Oakland, CA 94626 


Box 27 
Port rt Spring, WV 24936 


Biking WV 26241 
Box 1877 

Richmond, VA 23211 
Greer 


nm Pe NY 10017 
Millville, WV 25432 


600 Grant St. 
Pittsburgh, PA 15230 


Type of activity 


Brine wells and plant .. 


1 Also clays. 
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The Mineral Industry of 
Wisconsin 


This chapter has been prepared by the Bureau of Mines, U. S. Department of the Interior, 
and the Geological and Natural History Survey of Wisconsin, under a Memorandum of 
Understanding for collecting information on all minerals except coal and liquid fuels. 


By John L. Reuss, Patricia La Tour, and Thomas J. Evans? 


The overall output from Wisconsin min- 
eral operations in 1977 was not significantly 
different from that of 1976, but the total 
value of mineral production increased ap- 
proximately 1346 to a record high of $150.1 
million. This situation reflected a period of 
increasing prices and costs as inflationary 
economic pressures caused unit prices of 
most minerals to escalate. 

Nonmetallic minerals, particularly sand 
and gravel and crushed stone produced for 
use as construction aggregate, continued to 
dominate State mineral totals for both 
quantity and value. Nonmetallic minerals 
accounted for 81% of the total mineral 
value during 1977. Although most of the 
nonmetallic minerals registered a slight to 
moderate increase in product output and 


value, a significant decrease in cement pro- 
duction offset these gains and served to hold 
the collective totals at the 1976 level. 

Iron ore mining continued to be the most 
important metallic mining industry in the 
State. Production of taconite pellets during 
1977 stabilized, with the output nearly 
equal to that of the previous year. Eagle- 
Picher Industries, Inc., operated two mines 
in the Upper Mississippi Valley district and 
produced zinc and lead concentrates at a 
slightly higher rate than that established 
during 1976. However, a continual erosion 
of zinc metal prices during 1977 resulted in 
a decline in product value. 

The recent discoveries of three significant 
copper and zinc deposits have generated an 
accelerating interest in mineral exploration 


Table 1.—Mineral production in Wisconsin’ 


Mineral 


Gem stones 
Iron ore (usable) 
thousand long tons, gross weight. 


Line thousand short tons _ 
Peat ui A edad Ke 
Sand and gravel _.__...... doo 
Stone do. .. 


Combined value of abrasive stone, 
cement, clays, lead, zinc, 
and values indicated by symbol K 


Total. aoa ae!) Linc nde m ue es 
Total 1967 constant dollars 


PPreliminary. NA Not available. 
"Combined value" figure. XX Not applicable. 


Quantity 


1976 1977 
Value i Value 
(thousands) Quantity (thousands) 

NA $1 NA $1 
664 W 668 W 
325 10,058 378 13,521 
11 W 14 196 
42,001 29,025 50,210 

41,338 22,314 46,918 

XX 39,055 XX 39,282 
XX 132,453 XX 150,128 
XX 67,988 XX P74,103 


W Withheld to avoid disclosing company proprietary data; included in 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of mineral production in Wisconsin, by county 


(Thousands! 
County 1976 1977 Minerals produced in 1i 

Adams. Sie us Lie ttd $29 $74 Sand and gravel. 
Ashland... _____..---- 43 78 Do. 
Barron 1,048 1,334 Do. 
Bayfield. -` . -2-4-22 W W ; 
Brown FF W Lime, stone, sand and gravel. 
Buffalo 789 782 Stone, sand and gravel. 
Burneet --_- 331 745 Sand and gravel, stone. 
Calumet. 7 W Stone, sand and gravel. 
Chippe wa 496 1.042 Sand and gravel. 

lark. ae 2 nannan 1,538 656 Sand and gravel, stone. 
Columbia ; 
Crawford ... ....... 837 W Do. 

ne ed 0. See ee 4,376 3 
Dodge ··¹ L m W W Lime, stone, sand and gravel. 
Door RES 514 1,036 Sand and gravel, stone. 
Douglas 13,151 W Lime, cement, sand and gravel, stone. 
DUNK — AA = 595 W Stone, sand and gravel. 
Eau Claire 1.271 Sand and gravel. 

oren nee 29 29 Do. 
Fond du Lac . ........ 2,134 W Stone, sand and gravel, lime, clays. 
Forest |... ........-.- 79 Sand and gravel. 
Grant. «snm W W Stone, sand and gravel. 
Green W W Do. 
Green Lake 1.938 1.530 Sand and gravel, stone. 
VOWS /ͤ; Ses SE 693 645 Stone. 
DON uie 8 111 W Sand and gravel. 
Jackson W Iron ore, sand and gravel. 
Jeffer sen 432 358 Sand and gravel, stone. 
Juneau W Stone, sand and gravel. 
Kenosha. aa 1.526 1.280 Sand and gravel. 
Kewa une 538 Do. 

Crosse .— eee W W Stone, sand and gravel. 
Lafayette . Bhp hs E W W Zinc, stone, lead. 
Langladle W W Sand and gravel. 
Linon 601 317 Sand and gravel, peat. 
Manitowoaoee 4.704 7,212 Cement, lime, sand and gravel, stone. 
Marathon - -` - ---------- 5,368 6,755 Stone, sand and gravel. 
Marine tte 2,430 2,353 Do. 

Marquette ___________- W W Do. 
Menominee __ _ _ _ _ __ _- E W ens 
Milwaukee .. ......... W W Cement. stone. 
Monroee 239 935 Stone. 
Oconto. ________-____- 1,010 Sand and gravel, stone. 
Oneida_ - - ------------ 698 728 Sand and gravel. 
Outagamie W Stone, sand and gravel. 
Ozau kee W W Sand and gravel, stone. 
Pepin mc noel t ues W W Stone, sand and gravel. 

ieree W Do. | 
Polk. 88 2,401 3,394 Do. 
Portage 1.408 Sand and gravel. 
F.! rie 32 102 Do. 
Racine 2.605 2,659 Stone, sand and gravel. 
Richland ............. W W Do. 
Rock REPE 3,120 2.222 Sand and gravel, stone. 
Rusk A 462 3,254 Sand and gravel. 
St. Croix- 8 1,000 731 Stone, sand and gravel. 
Siu... 2o ono W Stone, sand and gravel, abrasive stone. 
Sawyer 232 314 Sand and gravel. 
Sha wan W W Sand and gravel, stone. 
Sheboygan n W 1,174 Do. 

aylor oues 961 1,230 Sand and gravel. 
Trempeauleau .. ...... W W Stone. 

emon one osu W W Do. 
Vilas  — nunc 389 515 Sand and gravel. 
Walworth - - ----------- 921 778 Sand and gravel, stone. 
Washburn. ...........- W W Sand and gravel. 
Washington W W Sand and gravel, stone. 
Waukess aaa. W 12.733 Sand and gravel, stone, peat. 
Waupa ea 726 1.050 Sand and gravel, stone. 
Waush ara 426 W Sand and gravel. 
Winneb ago 3,484 t: stone sand and gravel. 
Undistributed! _________ 14,149 19,453 

Total? |. = == = 132,453 150,128 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


1Includes gem stones and some sand and gravel which cannot be assigned to specific counties and values indicated by 


symbol W. 


2Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Wisconsin business activity 


o p Change, 
1976 1977 percent 
Employment and labor force, annual average: 
otal civilian labor force ____ _ _ __ MOREM thousands. _ 2,175.0 2,217.0 +19 
Unemployment ____________~- S S do. _ __ 122.0 109.0 -10.7 
Employment (nonagricultural): 
ining 777070 LESER do- 2.5 2.4 4.0 
Mien do- 519.1 533.1 +2.7 
Contract construction do- 64.8 74.0 +14.2 
Transportation and public utilities do- 82.3 84.5 42.1 
Wholesale and retail trade 7jöͤͤ ee PAO eee MET ee do- 387.2 404.7 +4.5 
Finance, insurance, real estate do ... 16.9 19.3 +3.1 
[VIGOR — oe nn eet alte eS oh a hate ale So E COD Ue do- 302.4 320.1 +59 
S aa i ae patente k eee eel do- 288.6 287.1 E 
Total nonagricultural employment do.... 1,723.8 1,785.2 +3.6 
Personal income: 
õĩõĩX5ẽc.ũ yee eee ee a 8 millions $28,285 $32,047 + 13.3 
Per capita- o. oes ae, Sits Std . ees i Se $6,136 $6,890 +12.3 
Construction activity: 
Number of private and public residential units authorized 35,263 41,296 +17.1 
Value of nonresidential construction millions $394.7 $370.6 6.1 
Value of State road contract awards do. ... $31.4 $30.0 4.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1.669 1.817 +8.9 
Mineral production value: 
Total crude mineral value _________________________- millions $132.5 $150.1 + 13.3 
Value per capita, resident population $29 32 +10.3 
Value per square mill $2,359 $2,675 + 13.3 


PPreliminary. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


and leasing throughout much of the north- 
ern half of the State. Although no new 
discoveries were announced during 1977, 
over 20 firms were actively engaged in 
mineral exploration programs. Activities at 
the discovery sites were concerned with 
premining planning, engineering, environ- 
ment, and economic studies. This base- 
metal mineral activity also received recog- 
nition from concerned environmental and 
political groups. 

A $70 million iron ore pellet transship- 
ment terminal located on Allouez Bay in 
Douglas County began operations during 
June, and was formally dedicated on July 
12. Operated by Burlington-Northern, Inc., 
the massive installation includes a loading 
berth to handle 1,000-foot vessels; nearly 4 
miles of conveyors; an 87-acre, pellet- 
stockpiling area; and environmental protec- 
tion equipment costing in excess of $1.5 
million. 

The Bay Shipbuilding Corp. at Sturgeon 
Bay completed construction of its first 
1,000-foot supercarrier. The MV Belle River 
was christened on July 14 and after com- 
pleting sea trials, began full-scale oper- 
ations during August. The Belle River can 
carry 67,000 short tons of coal and can self- 
unload at a rate of 10,000 tons per hour. It 
has four diesel engines creating 14,000 shaft 
horsepower, a top speed of 16 mph, a beam 


measuring 105 feet, and an operating draft 
of 27.6 feet. A second 1,000-foot supercarrier 
was under construction and was scheduled 
for commissioning during the spring of 
1978. i 

Legislation and Government Pro- 
grams.—In anticipation of a significant in- 
crease in base-metal and other mining, 
considerable legislation was introduced into 
both houses of the Wisconsin Legislature. 
The following revisions and additions to the 
Wisconsin statutes represent some of the 
more significant environmental and 
mineral-related legislation that was consid- 
ered by the State Legislature during 1977: 

SB 111—Taxation of Metalliferous 
Minerals.—This bill would establish a net 
proceeds tax on metalliferous mining. It 
would repeal all prior taxes on metal min- 
ing in the State and create an Investment 
and Local Impact Fund Board to oversee the 
disbursement of tax revenues. The net pro- 
ceeds tax would impose a graduated tax on 
the mining of metallic minerals, exempting 
the first $100,000 of annual net proceeds 
and taxing the balance with a progressive 
scale reaching a maximum of 20% on that 
part of the net proceeds which exceeds $30 
million. This legislation was signed into law 
as Chapter 31, Laws of 1977, and became 
effective on July 7, 1977. 
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SB 568—Exploration Leases and Convey- 
ances of Mineral Interests.—This legislation 
would reform the laws governing explora- 
tion leases and mineral conveyances. Ex- 
ploration leases would not be valid until 
recorded with the Register of Deeds in the 
county and may be canceled within 10 days 
after they have been recorded by private 
individuals or within 90 days if the lessor is 
a public body. A maximum term of an 
exploration lease for metallic minerals 
would be 10 years, and any agreement for 
the purpose of developing or extracting 
minerals would have a maximum 50-year 
lease period under this law. Full disclosure 
of all parties with an economic interest and 
compensation, terms, and conditions of the 
agreement would be required. This bill was 
introduced on September 21, 1977. A public 
hearing was held on November 3, 1977, and 
it has been referred to the Senate Judiciary 
and Consumer Affairs Committee. 

AB 865—Distribution of Revenues from 
Mining Tax.—This Bill relates to distribu- 
tion of funds to counties and certain munici- 
palities from the Investment and Local 
Impact Fund. It would allow the maximum 
guaranteed payment to counties to increase 
by the yearly rate of growth in the consum- 
er price index after the distribution for 
the 1977 tax year. Action was completed on 
this legislation, and it was signed into law 
as Chapter 185, Laws of 1977, and became 
effective on November 29, 1977. 

AB 1024—Solid and Hazardous Waste 
Disposal.—This bill, which was introduced 
on September 20, 1977, would establish a 
hazardous waste management program, 
which would include solid wastes. It would 
provide for fees collected from operations 
creating wastes to be put into a waste 
management fund from which money would 
be available for maintaining waste-disposal 
facilities on a long-term basis. Mine tailings 
would be included in disposal facilities re- 
quiring licensing pursuant to this bill. An- 
other important aspect of this legislation 
would be the creation of a Metallic Mining 
Council, with broad public, environmental, 
and industry participation, to resolve issues 
and recommend definitive procedures to the 
Department of Natural Resources. 

AB 1044—Regulation of Water Withdraw. 
al for Purposes of Mining.—This legislation 
would provide for the regulation of water 
withdrawal for mining purposes and would 
modify existing laws which grant mining 
operations power to convey water over ad- 
joining lands owned by others. This bill was 
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introduced on October 26, 1977, and was 
recommended for passage by the Assembly 
Environmental Protection Committee on 
December 14, 1977. 

AB 1045—Revision of the Metallic Min- 
ing Reclamation Act.—This Bill, which was 
introduced on October 26, 1977, would re- 
vise existing State statutes and mandate 
changes in the administrative code by the 
Department of Natural Resources (DNR) 
relating to reclamation of metal mines in 
Wisconsin. It would provide for environ- 
mental protection to be extended through- 
out the exploration, prospecting, and min- 
ing phases. On December 14, 1977, the 
Assembly Environmental Protection Com- 
mittee recommended its passage. 

Mineral rights registration and taxation 
issues will probably be the focus of legisla- 
tive action in the future. A 1973 law created 
provisions for recording and taxing mineral 
rights. However, on November 14, 1977, the 
Supreme Court of Wisconsin upheld a lower 
court’s decision declaring the law unconsti- 
tutional. The Supreme Court justified its 
ruling on the basis that enforcement provi- 
sions in the law denied “procedural and 
substantive due process." Subsequent at- 
tempts to provide for registration of miner- 
al rights and taxation of mineral interests 
will be designed to accommodate the ques- 
tions raised in the courts' decisions. 

Nonmetallic mining in the State is being 
reviewed by the Mining Committee of the 
Joint Legislative Council, a legislative ser- 
vice agency. The Mining Committee is eval- 
uating the regulations and reclamation pro- 
cedures that apply to extraction of nonme- 
tallic minerals. The council committee will 
submit a report and legislative proposals to 
the council for approval. If the committee's 
proposals are accepted and approved by the 
council, legislation will be introduced to 
carry out the recommendations. 

The Wisconsin Geological and Natural 
History Survey published another report* in 
its continuing series of publications relating 
to mineral resources. In addition, a long- 
term mapping program was initiated in the 
Precambrian terrain in northern Wiscon- 
sin. This bedrock mapping project, at a 
scale of 1:250,000, has begun with the Iron 
Mountain sheet. The project is designed to 
generate basic geologic data on Precam- 
brian units within the extensively drift- 
covered regions in northern Wisconsin. Oth- 
er major geologic programas include (1) sub- 
surface studies in eastern, southeastern, 
and southwestern Wisconsin to identify pos- 
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sible locations for underground storage of capacity water wells from which detailed 


natural gas and (2) the continuing catalog- 
ing and analysis of well cuttings for high- 


information on subsurface materials 
throughout the State is being collected. 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Abrasive Materials.—Deburring and bur- 
nishing media were produced by Baraboo 
Quartzite Co., Inc., from a quartzite deposit 
near Baraboo in Sauk County. After quarry- 
ing, the quartzite is crushed, milled to 
remove sharp edges, and screened into uni- 
form sizes. The company produces 15 sizes 
of abrasives, ranging in size from three- 
sixteenths by one-eighth inch to 1-3/4 by 
1-1/4 inches. The material is consumed pri- 
marily by metal stamping plants and is 
usually sold in 100-pound bags. During 1977, 
both production and value of sales regis- 
tered a moderate increase over that record- 
ed during 1976. 

Cement.—Shipments of portland and ma- 
sonry cement from Wisconsin mills during 
1977 were considerably below those of the 
previous year. This is the second consecu- 
tive year that the production of cement pro- 
ducts has declined. The Medusa Cement Co. 
continued to operate its plant in Manitowoc 
County and produced Type III, waterproof, 
and other portland cements, in addition to 
masonry cement. Additionally, grind- 
ing facilities were operated by Universal 
Atlas Cement Div., United States Steel 
Corp. and Huron Cement Div., National 
Gypsum Co., at Milwaukee and Superior, 
respectively. Partially manufactured ce- 
ment materials were shipped to these facili- 
ties from plants outside Wisconsin. 

Cement produced in Wisconsin was used 
for everything from burial vaults to high- 
. way, building, and other construction pro- 
jects. Most of the cement was distributed in 
bulk form by rail and truck to consumers 
within the State. Total cement consumed in 
Wisconsin was more than four times great- 
er than the quantity produced within the 
State. 

Clays.—The only producer of clays in the 
State during 1977 was the Oakfield Shale 
Brick & Tile Co. The company used all the 
clay and shale produced from its operation 
near Oakfield in Fond du Lac County in the 
manufacture of brick. Output from the 
operation during 1977 increased nearly 15% 
from the previous year. 


Gem Stones.—Amateur mineral collec- 
tors and rockhounds collected semiprecious 
gem stones and mineral specimens, primari- 
ly from old mines, quarries, gravel pits, and 
mineral dumps. Value of the material found 
was estimated at $1,000. 

Lime.—Three companies produced lime 
at five plants during 1977. The five plants, 
producing both quicklime and hydrated 
lime, were operated by The Western Lime & 
Cement Co., with plants in Brown, Dodge, 
and Fond du Lac Counties; the CLM Corp., 
with a plant in Douglas County; and the 
Rockwell Lime Co., with a plant in Mani- 
towoc County. Expanded production facili- 
ties completed during 1976 contributed to a 
record output of over 378,000 short tons of 
lime. The combined value of lime produc- 
tion was over $13.5 million, a 34% increase 
from the comparable 1976 period. Table 4 
shows quantity and value of lime used, by 
consuming industry. 

Peat.—Prior to 1977, the U.S. Bureau of 
Mines classified peat as a fuel mineral. In 
mid-1977, to more closely aline peat with 
the Standard Industrial Classification 
groupings, and because peat has traditional- 
ly been used for other than fuel purposes in 
the United States, the Bureau of Mines 
began classifying it as a nonmetal. 

The production of moss and humus peat 
from Wisconsin bogs increased approxi- 
mately 31% to 13,854 tons during 1977. All 
of the peat and peat products were produced 
from bogs located in Waukesha or Lincoln 
Counties and were sold for horticultural 
purposes. 

Perlite.—Crude perlite mined outside the 
State was expanded at two plants located in 
Appleton and Milwaukee. The expanded 
perlite was used primarily in plaster and 
concrete aggregate, with lesser amounts 
used for masonry and cavity fill insulation, 
horticultural aggregate, and other uses. 
Sales decreased 21% in quantity and 41% in 
value below that of 1976. 

Sand and Gravel.—The Sand and gravel 
industry continued to rank as the largest 
mineral industry in Wisconsin. Production 
was 29 million tons, a slight decline from 
the previous year, but value of output in- 


650 


creased approximately 20% to $50.2 million. 
Production of sand and gravel was reported 
from 312 operations located in 65 of the 
State’s 72 counties. 

Most of the sand and gravel was used 
within a short distance of the pit because 
low unit value and high transportation 
costs prohibit long distance shipments. Con- 
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sequently, the greatest activity occurred 
near the large urban centers of southeast- 
ern Wisconsin (Dane, Manitowoc, Rock, 
Rusk, Waukesha, and Washington Coun- 
ties). Production in excess of 1 million tons 
was reported from each of these counties 
and collectively they accounted for 36% of 
the State’s output in 1977. 


Table 4.—Wisconsin: Lime sold or used by producers, by use 


1976 1977 
U Quantity Value Quantity Value 
SE (short tons) (thousands!) (short tons) (thousands) 
Construction lime i 78,868 $2,698 93,646 $3,833 
Water purification. - --- ----------—- W 0wW 66,296 2,221 
Sewage treatment 41,110 1,467 W W 
FEI: 8 1.395 41 W W 
AM ------------------—- 197,992 5,853 218, 416 
li ee a —À 325,438 10,058 378,358 13,521 
W Withheld to avoid disclosing company proprietary data; included with Other uses.“ 
Includes soil stabilization, mason's lime, finishing lime, and other construction uses. 
2Data may not add to totals shown because of independent rounding. 
Table 5.—Wisconsin: Sand and gravel sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 
Construction: | 
JJV ¹Üww¹y Col brace e Lt 10,901 10,009 9,296 15,194 
Gravel. cca ees 18,730 25,139 18,863 29,982 
Total ore e ne E 29,630 35,150 28,159 45,176 
Industrial and 1,249 6,251 866 5,084 
Grand total. - --------------—- 30,879 42,001 29,025 50,210 


1Data may not add to totals shown because of independent rounding. 


Table 6.— Wisconsin: Construction sand and gravel sold or used, by major use category 
(Thousand short tons and thousand dollars) 


1976 1977 
Use Quantity Value Quantity Value 

Concrete aggregate (residential, nonresiden- 

tial, highways, bridges, dams, waterworks, 

airports, este... soma 8.319 12.155 7,371 14.447 
Concrete products (cement blocks, bricks, 

jj nece E irl d 1,886 3,038 703 1,279 
Asphaltic concrete aggregates and other 

bituminous mixtures 5,204 6,278 4,555 7,589 
Roadbase and covering 9.707 10.907 11.002 16,675 
IJ!!!l;k 8 4.145 2.950 3,798 4,383 
Other õöͤĩ]ĩ7?S hk oh 370 420 730 

Total ecc ⅛¼˙d . ate I E 29,630 35,150 28,159 45,176 


Data may not add to totals shown because of independent rounding. 
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Table 7.—Wisconsin: Sand and gravel sold or used by producers, by county 
(Thousand short tons and thousand dollars) 


1976 1977 
| Number Number 
County of Quantity Value of Quantity Value 
mines mines 

Adams ___________ 1 56 29 1 59 14 
Ashland dee 1 41 43 1 57 78 
Barron 12 1,763 1, 048 9 848 1,334 
Bayfield __________ 2 W 2 W W 
Brown ___________ 6 621 752 4 201 288 
Buffalo... 1 27 11 1 11 11 
Burnett 3 320 316 6 445 719 
Calumet 3 93 93 2 W W 
Chippewa ........- 8 422 496 9 149 1,042 
lark ài o 8 5 874 1,538 3 412 654 
Columbia. |. _ 11 997 3,961 7 820 3,977 
Crawford 3 157 3 2 W W 
Dane 21 1.477 1.779 23 1.422 2,275 
Dodge 8 415 3 5 294 458 
Door. --------- 11 498 506 9 479 841 
Douglas 5 52 76 2 45 77 
Dunn? gn 3 198 271 3 W W 
Eau Claire 3 W W 6 636 1,271 
Florence .. 3 19 29 1 20 29 
Fond du Laa 7 272 267 5 325 468 
Forest |... 2 W W 1 60 79 
Grant 1 10 W 1 W W 
Green Lake 7 555 1,832 7 628 1,513 
IFOD ee hole ie 3 113 111 2 W W 
Jackson 2... 4 141 276 2 177 330 
Jefferson... 8 287 6 126 192 
Juneau ___________ 1 22 25 1 102 181 
Kenosha a 5 1,006 1,526 5 146 1,280 
Kewaunee . —-----—.- 7 425 444 4 347 538 
incolnlDF·nsn: _ 9 469 601 3 169 317 
Manitowoc_________ 14 893 887 11 1,081 1,706 
Marathon 8 473 764 4 366 621 
Marinette |.  . 1 133 320 5 80 150 
Marquette 2 W W 2 W 28 
Oconto __________~_ 8 529 710 7 630 935 
Oneida ___________ 9 453 698 6 454 128 
Ozaukee . 8 433 605 6 504 757 
Pepin nd 2 20 7 1 27 27 
Piercer 5 229 423 2 144 411 
Il! é 6 573 529 5 507 857 
Portage 4 629 165 3 870 1,408 
Price 1 29 32 2 51 102 
Racine 9 664 658 7 534 778 
Richland laid 2 52 70 1 66 91 
Rock! kk _~_______ - 10 1,536 2,607 7 1,177 1,593 
Rusk oes 8 7 462 4 2,148 ,254 
St. Croix |... 5 402 457 4 128 193 
Sauk AAA 10 320 661 8 W W 
Sawyer 3 129 232 3 165 314 
Shawano 8 318 500 5 221 469 
Sheboy gans 8 1, 065 1, 605 6 733 1,155 
aylor ___________ 9 732 961 10 745 1,230 
BS. len o TORTA 6 220 389 4 289 515 
Walworth _________ 20 947 780 8 58 695 
Washi Bono 9 1,843 1,905 8 1,327 1,868 
Waukesha _________ 32 3,586 3,873 27 4,242 7,177 
Waupaca__________ 5 5 97 ,008 
Waushara .. 4 330 426 3 w W 
Winnebagoo ...- 10 436 1.034 4 397 905 
Undistributed! |... 19 1,512 1,928 11 1,905 8,205 
Total? ________ 414 30,879 42,001 312 29,025 50,210 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
"Includes Green, La Crosse, Langlade, Menominee (1976), Outagamie, Vernon (1976), Washburn, and Wood Counties, 
and some sand and gravel that cannot be assigned to specific counties. 
*Data may not add to totals shown because of independent rounding. 
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Stone.—Stone is the second leading min- 
eral commodity in Wisconsin. The 1977 
output of all kinds of stone was 22.3 million 
tons valued at $46.9 million, a moderate 
increase over that of 1976. Dimension and 
crushed stone were produced from sedimen- 
tary, igneous, and metamorphic rocks found 
in the State. Although crushed stone 
accounted for more than 99% of the total 
stone produced, dimension stone value 
accounted for more than 10% of the total 
stone value. 

Dimension stone was quarried by 26 com- 
panies at 32 sites for rubble, house stone 
veneer, rough flagging, and other uses. 
Output increased 2% from that of 1976 to 
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73,141 tons valued at $4.82 million. Among 
all States, Wisconsin ranked second in the 
output of dimension limestone and fifth in 
total dimension stone. Leading producers of 
dimension limestone were Halquist Stone 
Co., Inc., in Waukesha County and Oakfield 
Stone Co. in Fond du Lac County. 

Crushed stone, primarily for use as con- 
struction aggregate, was produced by 120 
companies at 339 quarries in 43 of the 
State’s 72 counties. Production registered 
an 8% increase over that of 1976 to 22.2 
million tons valued at $42.1 million. More 
than 1 million tons of crushed stone was 
produced in Waukesha and Winnebago 
Counties. 


Table 8.—Wisconsin: Dimension stone’ sold or used by producers, by use 


1976 1977 
Cubic feet Value Cubic feet Value 
Use Short tons (thousands) (thousands) Short tons (thousands) (thousands) 
Rubblle 22,240 278 $328 23,140 289 $430 
House stone veneer . 18,330 229 192 20,820 260 1,005 
Rough flagging |... _ 5,228 65 107 7,160 90 192 
Irregular-shaped stone 8,676 108 188 5,689 71 140 
Dressed construction... 2,976 37 71 3,326 42 84 
Rough monumental 4,044 26 456 3,017 19 383 
Dressed monumental 3,285 37 2,326 2,961 32 2,202 
Sawed stone 2,222 26 114 2,411 29 128 
Qut stone_ mc 1,831 23 164 1,933 24 166 
Rough blocks _____________-_ 2,078 26 26 W W W 
Curbing: bete 251 3 4 W W 3 
Other uses 592 7 15 2,681 33 39 
Sri Nie 11,164 866 4,591 13,141 889 4,821 

W Withheld to avoid disclosing company proprietary data; included with Other uses. 

Includes granite, limestone, and sandstone. : 

2Includes stone used as dressed flagging, other miscellaneous uses (1976), and uses indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. 

Table 9.—Wisconsin: Crushed stone! sold or used by producers, by use 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 
Dense-graded roadbase stone 7,329 11,130 6,498 10,050 
Roadstone - - ------------------—- 3,584 5,989 5,842 9,915 
Surface treatment aggregate 2,252 3,498 2,214 4,166 
Concrete aggregate 1,265 2,112 1,500 2,785 
Railroad ballast et 1,060 2,415 1,305 3,170 
Roofing granuleś W W 1.256 3.850 
Agricultural limes tonne 1.275 3.001 1.229 3,200 
Bituminous aggregate 1,355 2,334 1,208 2,211 
Macadam aggregate 578 1,123 551 983 
Riprap and jetty stone 156 477 192 738 
Lime manufacture 134 369 W W 
Fl! 88 69 90 87 137 
Filter stone 24 W 77 142 
Eluxstoné- 2 hats heure W W 15 24 
Drain fields W 11 TR Da 
Other uses? |...  .. 2 2... 1,585 4,196 268 121 
Total moe th K 20,667 36,747 22,241 42,097 


W Withheld to avoid disclosing company proprietary data; included with ‘‘Other uses." 

Includes limestone, sandstone, granite, traprock, and miscellaneous stone. 

2Includes stone used in abrasives, bedding material (1976), other miscellaneous uses, and uses indicated by symbol W. 
Data may not add to totals shown because of independent rounding. 
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Table 10.— Wisconsin: Stone sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


1976 | 1977 
; Number of ; Number of : 
Kind of stone quarries Quantity Value quarries Quantity Value 
Granite: 
Dimension 6 7 2,820 5 6 2,654 
Crushed and broken 8 886 1,193 10 1,384 1,839 
Total! 14 893 4,014 15 1,390 4,493 
Limestone and dolomite: 
Dimension 25 64 1,750 25 67 2,164 
Crushed and brkeenssn 339 17,705 29,768 321 18,160 32,718 
Total! 356 17,768 31,518 338 18,227 34,883 
Other stone:? 
Dimension 4 1 21 2 W W 
Crushed and broken |... 8 2,077 5,785 9 2,698 7,540 
Total 2: cune hp uias: 12 2,078 5,806 11 2,698 1,542 
Total stone: 
Dimension... 35 72 4,591 32 73 4,821 
Crushed and broken 355 20,667 36,747 339 22,241 42,097 
Grand total!! 382 20,739 41,338 363 22,314 46,918 


W Withheld to avoid disclosing company proprietary data; included with Other stone.” 
1Data may not add to totals shown because of independent rounding. 
Includes quartzite, sandstone, traprock, other miscellaneous stone, and kinds of stone indicated by symbol W. 


Table 11.—Wisconsin: Crushed limestone sold or used 
by producers, by county 


(Thousand short tons and thousand dollars) 


1976 1977 
Number Number 
County of Quantity Value of Quantity Value 
quarries quarries 

BroõwõbÜᷣunmnmnuni 13 903 1.404 10 847 1,435 
Buffal˖o 2222-22 - 11 418 778 9 366 771 
Calumet 9 394 510 7 312 427 
Crawfor lll 14 300 447 10 208 237 

ane 2 fo s nous ed ee 24 1,021 1,698 21 W 
Dodge. A arg enm 1 686 1,172 9 680 1,208 
. ³oð¹Lw Eee 5 51 8 148 195 
DU 2-5 Los en ee tet ees 6 147 324 . 5 180 378 
Fond du Lao 14 671 958 10 696 1,267 
GGGCÄÄ§öÜͤ50̈; ᷣ ⁰⁰ ee ic 22 714 1,162 21 665 1,268 

Green 18 407 540 18 W 
Green Lacke 76 106 17 
//%ôö»§ ⅛ð2 he es LUE 15 489 693 16 495 645 
Jefferson 4 86 145 3 90 166 
La Crosse 5 723 994 7 661 973 

Lafayette Rs ach fe en te 8 15 521 714 20 425 
Manitowoc 2 W W 3 433 944 
Marquette 1 48 1 106 W 
Monroe 9 180 239 7 512 935 
Goll. 8 4 3 51 75 
Outagami e 6 657 1,076 5 557 917 

Ozau ke 1 99 1 W 
Pépiti ELS 4 179 W 5 231 W 
fei... 88 7 301 W 11 321 W 
(( FAA 1 46 129 1 W 117 
Reine 4 872 1.947 3 877 1,881 
Richland. |... 11 8 119 W 
Kock. uorum 18 338 513 14 823 629 
St Croit —— dE 1 239 543 7 268 538 
JFC —T———VTVTTTTTCT 7 W W 7 133 W 
Sheboy gan 1 W W 1 4 19 
Trempealeau .. .........--- 8 334 W 10 312 W 
Weine ee ee 16 414 726 14 372 W 
Walworth ________________ 1 141 1 83 
Waukesha ae 10 2,157 3,664 12 2,546 4,380 
Waupaca - - --------------- 1 26 1 26 42 


See footnotes at end of table. 
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Table 11.—Wisconsin: Crushed limestone sold or used 
by producers, by county —Continued 


(Thousand short tons and thousand dollars) 


1976 


1977 


Number Number 
County of Quantity Value of Quantity Value 
quarries quarries 
Winneb ago 15 1.433 2,450 14 1.397 3,038 
Undistributed! lh 15 2,776 6,582 11 3,782 9,550 
Di! 339 17,705 29,768 321 18,160 32,718 


W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
Includes Columbia, Douglas (1976), Juneau, Marinette, Milwaukee, Shawano, and Washington Counties, and items 


indicated by symbol W. 


2Data may not add to totals shown because of independent rounding. 


Sulfur (Recovered Elemental).—Murphy 
Oil Corp. produced approximately 1,500 
long tons of sulfur from a sulfur extraction 
plant at its Superior refinery in Douglas 
County. All of the recovered sulfur was 
shipped by railroad tankcar to a consumer 
in central Minnesota. 

Vermiculite.—Crude vermiculite shipped 
into the State was exfoliated by Construc- 
tion Products Div. of W. R. Grace & Co. in 
Milwaukee County and by Koos, Inc., in 
Kenosha County. The exfoliated material 
was used for loose fill and block insulation, 
fertilizer, horticulture, concrete aggregate, 
plaster aggregate, and fireproofing. In re- 
sponse to a strengthening demand for loose 
fill insulation, production increased by 50% 
from that of 1976, and overall value more 
than doubled. 


METALS 


Copper.—During the past several years, 
base-metal exploration in northern Wis- 
consin has been at a very high level. The 
sharp increase has resulted from the 
announced discoveries of three copper and 
zinc deposits and the relationship of rock 
types in Wisconsin to similar rocks in Cana- 
da containing known metal deposits. Al- 
though no new mines have been developed, 
Wisconsin has the potential to become a 
major metal-producing State. 

Flambeau Mining Corp., a wholly owned 
subsidiary of Kennecott Copper Corp., 
announced its discovery of a copper deposit 
near Ladysmith, Rusk County, in the late 
1960’s. Surface drilling indicated a deposit 
of 4 to 6 million tons averaging about 4% 
copper. The Department of Natural Re- 
sources approved the Environmental Im- 
pact Statement regarding mining this prop- 
erty, but terminated the permit approval 
hearings as a result of local zoning denials 


related to financial concerns. Kennecott is 
continuing to monitor the environmental 
aspects at its property but is reluctant to 
move ahead in obtaining permits in the face 
of extremely low copper prices. 

During 1975, Noranda Exploration Co. 
notified the State of its intent to develop an 
open pit copper-zinc mine near Rhineland- 
er. The firm, a wholly owned subsidiary of 
Noranda Mines Ltd., of Toronto, Canada, 
discovered the deposit while drilling on 
lands owned by Consolidated Papers, Inc., 
in Oneida County. Noranda estimated the 
size of its discovery to be approximately 2.2 
million tons, averaging about 4.5% zinc and 
nearly 1% copper. As a result of declining 
base-metal prices, the firm has delayed its 
intention to mine. 

In 1976, Exxon—USA announced the dis- 
covery of a major zinc-copper deposit near 
Crandon. Present drilling indicates that the 
deposit contains about 70 million tons of 
mineralized material, averaging about 5% 
zinc and 1% copper. This deposit could rank 
as one of the top five massive sulfide depos- 
its discovered in North America. Exxon is 
continuing further engineering work and 
economic studies but has not reached a final 
decision regarding mining. Even with a 
favorable decision to proceed with mining, 
permit approval procedures for prospecting 
and mining would make production prior to 
1985 unlikely. 

Iron Ore.—The Jackson County Iron Co., 
a wholly owned subsidiary of Inland Steel 
Co., was the only iron ore producer in the 
State during 1977. Production of taconite 
pellets from the firm’s mine and processing 
facilities near Black River Falls in Jackson 
County was 668,000 long tons, nearly equal 
to the 1976 output. Total value, reflecting 
the benefits from a 5% escalation in the 
price of iron ore pellets, registered a slight 
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increase. All pellets were shipped by rail to 
the parent company’s Indiana Harbor 
Works at East Chicago, Ind. 

During June, Burlington-Northern, Inc., 
began operations at its $70 million iron ore 
pellet transshipment terminal located on 
Allouez Bay in Douglas County. The com- 
plex, which is designed to handle iron ore 
pellets from Minnesota’s expanding taco- 
nite operations, includes a 5-million-ton 
stockpile facility, more than 4 miles of 
conveyors, and a dockside shiploader with a 
72,000-ton storage capacity. The dock is 
designed to accommodate lake carriers of 
up to 1,000 feet in length. 

Zinc and Lead.—Eagle-Picher Industries, 
Inc., continued to operate its Shullsburg 
mill with ore supplied from the Shullsburg 
and Bear Hole mines in Lafayette County. 
Production of zinc and lead concentrates 
increased slightly, but product value, re- 


flecting a reduced demand for zinc, suffered 
a slight decline from the previous year. 
During May, Eagle-Picher announced that 
it was abandoning its plans to reopen the 
Elmo mine in Grant County and the Craw- 
hall mine in Lafayette County. Re- 
opening of these two mines, which were ex- 
pected to provide approximately 1,400 tons 
of crude ore daily, had been the subject of 
controversy because of the zinc content of 
the mine discharge water. All lead and zinc 
concentrates were shipped by rail to smel- 
ters outside the State. 


1State Liaison Officer, Bureau of Mines, Madison, Wis. 
, Lion program assistant, Bureau of Mines, Madison, 

is 

Assistant professor, Minerals Information, Geological 
and Natural History Survey, Madison, Wis 

May, E. R. Flambeau - A Precambrian Supergene 
Enriched Massive Sulfide. Geoscience Wisconsin, v. 1, 
1977, 44 pp. 


Table 12.— Principal producers 


Commodity and company Address Type of activity County 
Abrasive stone: 
Baraboo Quartzite Co., Ine Box 123 Quarry and plant. Sauk. 
Baraboo, WI 53913 
Cement: 
Medusa Cement Co., a division of Box 5668 Dry process plant Manitowoc. 
Medusa Corp Cleveland, OH 44101 
National Gypeuni Co., Huron Cement 17515 West 9 Mile Rd. Grinding plant only Douglas. 
Div. Southfield, MI 48075 
United States Steel Corp. Universal Grant St. nie Md eco cec Milwaukee. 
Atlas Cement Div. Pittsburgh, PA 15230 
Clay and shale: 
Oakfield Shale Brick & Tile Co Box 337 Pit and plant Fond du Lac. 
Oakfield, WI 53065 
Iron ore: 
Jackson COURS Iron Co., a subsidiary of 30 West Monroe St. Mine, concentrator, Jackson. 
Inland Steel Co., Black River Falls. Chicago, IL 60603 agglomerator. 
Mies 26 puments finished: 
or & Supply Co __________ 1050 East Bay St. Plant Milwaukee. 
Milwaukee, WI 53217 
Lime: 
CLM Corsss‚dd 12th Ave. West & Quicklime and Douglas. 
Waterfront hydrated 
Duluth, MN 55802 lime plants. 
Rockwell Lime hoch Route 2, Box 124 sos ceu Manitowoc. 
Manitowoc, WI 54220 
The Western Lime & Cement Co.: Box 2076 Do. 
Milwaukee, WI 53201 
Green Bay plant - ------------ — L2 22222 2222222222 F DONT 
Knowles plant —— ⁵ↄðV/ . ee teas FE Dodge. 
Eden plant ĩ q ! æ y ( — TNNT. Mo Fond du Lac. 
eat: 
Bogda's Top Soil & Excavating Co- 12600 West Cleveland Ave. Bog and processing Waukesha. 
New Berlin, WI 53151 plant. 
Certified Peat & Sod, Ine 19000 West Lincoln Ave. „5 Do. 
New Berlin, WI 53151 
Demilco, Inc., a division of Nitragin 3101 West Custer Ave. tt gd ie hoes Do. 
es Corp. Milwaukee, WI 53209 
Perlite, expanded: 
W. R. Grace & Co., Construction 62 Whittemore Ave. Processing plant Milwaukee. 
ucts Div. Cambridge, MA 02140 
Midwest Perlite co 542 West Linbe „ s Soi crash ne: Outagamie. 
Appleton, WI 54911 
Sand and gravel: 
Construction sand and gravel: 
Genesee Aggregate Cord 10919 West Bluemond Rd. Pit and plant Waukesha. 
Milwaukee, WI 53226 
Janesville Sand & Gravel Co Pits and plants Rock. 


Box 427 
Janesville, WI 53545 
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Table 12.—Principal producers —Continued 


Commodity and company 


Sand and gravel —Continued 
Construction sand and gravel —Continued 


Johnson Sand & Gravel, Inne 
Edward Kraemer & Sons, Ine. _ _ - 


McHenry Sand & Gravel Co., Ine 


State Sand & Gravel Co 


Tews Lime & Cement C0 
Vulcan Materials Co., Midwest Div _ _ _ 


Industrial sand: 


Chier Industrial Sand C0o0 


Manin Marietta Corp., Industrial Sand 
iv. 


Stone: 
Granite: 


Anderson Bros. & Johnson Co Oo 
Ben Gottschalk, Ine 
Lake Wausau Granite o 


Limestone and dolomite: 


Courtney & Plummer. Ine 
Daanen & Janssen EPIS 
Halquist Stone Co., Inne 
Edward Kraen. er & Sons, Inc- ------ 


Landwehr Materials, Ine 
Madison Stone Co., Ine 
Oakfield Stone co 


Valders Lime & Stone o 
Vulcan Materials Co., Midwest Div _ _ _ 


G. A. Watson _______________. 
Waukesha Lime & Stone o 
Wilbur Lime Products 


Sandstone and quartzite: 
Foley Bros., Ine 
Minnesota Mining & Manufacturing Co 


Address 


22750 Bluemond Rd. 
Waukesha, WI 53186 


Plain, WI 53577 


Box 511 

McHenry, IL 60050 

10833 West Watertown 
Plank Rd. 

Milwaukee, WI 53226 

6200 West Center St. 

Milwaukee, WI 53210 


x6 
Countryside, IL 60525 


Box 288 
Berlin, WI 54923 


110 East Main St. 
Rockton, IL 61072 


Box 26 

Wausau, WI 54401 
Route 1 

Mosinee, WI 54455 
Box 397 

Wausau, WI 54401 


Box 761 
Neenah, WI 54956 


Box 127 

De Pere, WI 54115 

N52 W23564 Lisbon Rd. 
Sussex, WI 53089 


Plain, WI 535777 


Route 2 

Appleton, WI 54911 
5813 U.S. Highway 51 
Madison, WI 53704 
Box 221 

Oakfield, WI 53065 
Box 87 

Elroy, WI 53929 


Box 35 

Valders, WI 54245 
Box 6 

Countryside, IL 60525 
Barneveld, WI 53507 
Route 5, Highway 164 
Waukesha, WI 53186 


544 East 6th St. 
Trempealeau, WI 54661 


Rock Springs, WI 53961 
3M Center 
St. Paul, MN 55101 


Type of activity 


Pit and plant 
Pits and plants 


Pit and plant 
Pits and plants 


Pit and plant 


Quarry and plant 


Quarries and plant 


th Pe AO sou enc 


Quarry and plant 
Quarries and plants 
Quarry and plants _ 


: Quarries and plants 
Quarry and plant 


Quarries and plants 


Quarry and plants _ 
Quarries and plants 


Quarry and plant. 
Quarries and plant_ 


County 


Waukesha. 


Kenosha. 


Waukesha. 


an 
Winnebago. 
Columbia. 


Marathon. 
Do. 
Do. 


Calumet and 


Winnebago. 


Brown. 
Waukesha. 
Buffalo, 


Fond du Lac. 


Buffalo, 
Juneau, 
La Crosse, 
Monroe. 

Manitowoc. 


Milwaukee, 
Racine, 
Waukesha, 
Winnebago. 

Iowa and 
Lafayette. 

Waukesha. 


Buffalo, 
Pepin, 
Trempea- 
leau. 


Sauk. 
Marathon. 
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Table 12.—Principal producers —Continued 


Commodity and company 


Stone —Continued 


Traprock (basalt): 


Bryan Dresser Trap Rock, Ine 


Sulfur, recovered elemental: 


Murphy Oil Cort 


Vermiculite, exfoliated: 


Zinc and lead: 
Eagle-Picher Industries, Inc.: 


Bear Hole 
Shullsburg --------------- 


Address 


3750 Washington Ave. 
North 

Minneapolis, MN 55412 

Box 630 


x 
Pembine, WI 54156 


Box 2066 
Superior, WI 54880 


62 Whittemore Ave. 
Cambridge, MA 02140 
4500 13th Ct. 
Kenosha, WI 51340 


Box 406 
Galena, IL 61036 


Type of activity 


Quarry and plants _ 
Quarry and plant 
Byproduct sulfur re- 


covery plant. 


Processing plant 


Min 
Mine and mill 
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County 


Polk. 
Marinette. 
Douglas. 


Milwaukee. 


Kenosha. 


Lafayette. 


Digitized by Google 


The Mineral Industry of 
Wyoming 


By Charles A. Koch’ 


Wyoming’s mineral production value, 
like its development, continued to increase 
to $2.3 billion in 1977, a 26% increase over 
that of 1976. The upward trend in value was 
. the result of increased unit price of com- 

modities. The value of the mineral produc- 
tion resulted in a national ranking of ninth 
for Wyoming. The principal mineral com- 
modities according to value were crude 
petroleum, coal (bituminous), sodium car- 
bonate, natural gas, and uranium. A com- 
bined value of these commodities was about 
$2.14 billion or 9296 of the total value. The 
nonfossil fuel minerals accounted for 27% 
of the total mineral value. 

Petroleum production in 1977 increased 
for the first time in 4 years. The coal 
production continues to set new records 
annually. 

Uranium production increased by 1.8 mil- 
lion pounds, which is the second year the 
State's production has increased. This 
year's production is nearing the record 
production of 10 million pounds in 1973. 
Exploration and development work was 
very active in the State with one surface 
mine and two underground mines coming 
on-stream. The major portion of the activity 
was in the Powder River basin and the Gas 
Hills area. Wyoming continues to rank 
second in both production and reserves 
behind New Mexico. 

The production of soda ash continues to 
increase as a result of plant expansions and 
the addition of a new mine in October of 
1976. Texasgulf, Inc., near Granger, Wyo., is 
in its first full year of production. This is 
the first plant designed to use coal as a fuel 
source. Stauffer Chemical Co. of Wyoming 
is expanding its operation which will add 
about 300,000 tons to its yearly production 


and bring the plant capacity to 1.8 million 
tons. 

Black Hills Bentonite completed installa- 
tion of coal-firing equipment at its Worland 
and Casper plants. The company plans to 
use 80% coal and 20% natural gas. The 20% 
natural gas is to insure continuous combus- 
tion. The demand for Wyoming bentonite 
continues to increase, insuring producers of 
about a 10% increase in production. 

Wyoming's increased production of coal 
from the Powder River Basin has resulted 
in the need for additional railroad track. As 
a result, Burlington Northern, Inc., is build- 
ing a 116-mile line from Gillette to Orin. 
The new line will relieve traffic in the line 
from Gillette to Alliance, Nebr. This is the 
longest stretch of new track to be built in 
the United States since 1931.? 

The State received over $63 million from 
the Federal Government in royalty, bo- 
nuses, and rentals during 1977. This has 
been the largest amount received from the 
Federal Government. The minerals that 
accounted for most of the value were oil, 
gas, and coal, but nearly all the minerals 
produced in the State had some production 
from Federal acreage. 

U.S. Department of the Interior agencies 
were fairly active in Wyoming in 1977. The 
U.S. Geological Survey finished two envi- 
ronmental impact statements, a draft im- 
pact statement of the proposed East Gillette 
surface coal mine in northeastern Wyoming 
to be operated by Kerr-McGee Corp. and a 
final impact statement on the Eagle Butte 
surface mine to be operated by Amax Coal 
Co. The Survey was also doing fieldwork in 
the Powder River Basin on determination of 
coal reserves. The Federal Bureau of Mines 
has a grant with the Wyoming Geological 
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Survey to determine the coal reserves in the 
Hanna Basin. A site near Medicine Bow was 
chosen by the U.S. Bureau of Reclamation 
for a wind energy pilot project. A final 
report, “Corridor Study and Recommenda- 
tions for Major Energy Related Transporta- 
tion and Transmission Systems in the East- 
ern Powder River Basin Wyoming," was 
completed by the U.S. Bureau of Land 
Management during the year. 

Wyoming’s supply of energy minerals has 
resulted in a number of research projects by 
the Department of Energy (DOE) on coal 
and oil shale. DOE, through its Laramie 
Energy Research Center, is studying the 
potential of recovering a low-Btu gas by 
gasifying coal in place near Hanna. The 
process entails the drilling of vertical wells 
into the coal seam to provide for injection of 
air and collection of gases. A process of 
reverse combustion is used to link the wells 
followed by forward gasification of the coal. 
Lawrence Livermore Laboratory has a con- 
tract with DOE for research on a medium- 
Btu gas project at Hoe Creek. This process 
uses chemical explosives to fracture the coal 
and create permeability. Oxygen and steam 
are then used to produce medium-Btu gas. 
This project is still in the initial stage of 
operation. The Laramie Energy Research 
Center has been conducting research on in 
situ burning of oil shale to recover oil from 
the shale. These tests have been run at a 
site west of Rock Springs. 

DOE signed a number of contracts and a 
cooperative agreement during the year. 
Gulf Research and Development Co. signed 
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a $14.25 million cost-sharing contract to 
develop a process for gasification of other- 
wise inaccessible coal. A $12 million con- 
tract for development of a process to extract 
oil from shale in the Green River area was 
awarded to Talley-Frac Corp. of Mesa, Ariz. 
An agreement signed by the University of 
Wyoming’s Rocky Mountain Institute of 
Energy and Environment and DOE's Lar- 
amie Energy Research Center will give the 
University nearly $1 million for research 
work on in-place conversion of coal, oil 
shale, and tar sands. 

The Wyoming legislature concentrated on 
mineral taxation during its 1977 session. 
Two bills were passed to add a percentage 
tax on certain minerals. House Bill 187 
levies an additional severance tax of 2% on 
uranium and 3% on coal. A mineral excise 
tax of 1.5% was levied on coal, uranium, 
and trona under House Bill 279. This excise 
tax expires on January 1 in the year follow- 
ing the collection of $250 million. A last- 
minute effort to get a 2-cent-per-gallon gaso- 
line tax was defeated, but this lost revenue 
was recovered by imposing a 1% highway 
tax on the coal industry. 

A Laramie County District Court upheld 
Wyoming's practice of assessing mineral 
severance taxes, including subsequent in- 
creases, upon the previous year's produc- 
tion. Belco Petroleum had challenged the 
July 1975 order by the State Board of 
Equilization. Companies had been paying 
under protest higher severance taxes a- 
dopted by the 1977 legislature on 1976 
production. 


Table 1.—Mineral production in Wyoming! 


1976 1977 
; . Value ; Value 
i ß thousand short tons 2,697 $40,015 2,966 $48,369 
Coalt bituminous )))) do- 30,836 215,936 46,028 377,990 
Genen NA 147 NA 200 
VDSUI ä r rs et thousand short tons 317 1.280 356 2,571 
Iron ore (us able) thousand long tons, gross weight 2,139 29,461 W W 
Natural gasse million cubic feet. 328,768 134, 795 330,180 211,315 
Natural gas liquids: 
Natural gasoline and cycle 
products thousand 42-gallon barrels . _ 3,044 19,866 
10,148 64,970 
LP gases me P --——— — es do- 6,681 35,677 
Petroleum (crudle).s do- 134,149 971,235 136,472 1,039,948 
d and gravel ____________ thousand short one = 5,47 10,782 5,084 11,026 
SONG 5 ee y 2,757 7,630 22 434 27 585 
Uranium (recover able thousand pound: = 8,064 129,823 9,857 194,682 


See footnotes at end of table. 
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Table 1.—Mineral production in Wyoming! —Continued 


Mineral 


Combined value of cement, feldspar, iron ore, lime, 


hosphate rock, sodi 


(dime di 


555 NA Not available. 
“Combined value” figure. XX Not applicable. 


carbonate (natural), stone 
nsion, 1977), and items indicated by symbol WW 


1976 1977 
; Value ; Value 
Quantity (thousands) Quantity (thousands) 
XX $254,952 XX $372,693 
XX 1,851,599 XX 2,331,349 
xX 950,426 XX 91,150,754 


W Withheld to avoid disclosing company proprietary data; included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes dimension stone; included with Combined value" figure. 


Table 2.—Value of mineral production in Wyoming, by county 


-e aw — om ame aw ae om om ame ee ee — 


(Thousands) 
1976 1977 

$11,220 $9,110 
42,572 18,451 
271,881 W 
146, W 
131,591 W 
39,144 W 
73, 126,878 
543 W 
80, 399 ux 
32,483 W 
5,115 W 
50,261 W 
103,335 W 
4,021 PN 
201,054 W 
13,440 W 
W 159 
39,322 W 
354,429 W 
W W 
714 W 
21,200 W 
14,856 W 
114,269 2,176,155 
1,851,599 2,331,349 


Minerals produced in 1977 
in order of value 


Cement, stone, clays, sand and gravel, 

Cla: PE d and gravel, lime 
„san à 

Sand ard grav l. 

i sand and gravel. 


Clays, stone, sand and gravel. 

Uranium, iron ore, sand and gravel, 
feldspar, stone. 

Lime, sand and gravel. 


Clays, sand and gravel, uranium. 
Stone, sand and gravel. 

Phosphate rock, stone, sand and gravel. 
Uranium, sand and gravel, clays, stone. 


Gypsum, sand and gravel. 

Iron ore, stone, sand and gravel. 
Sand and gravel. 

Stone, sand and gravel. 

Sodium carbonate, sand and gravel. 
Sand and gravel, stone. 

Clays, stone, sand and gravel. 
Clays, lime, sand and gravel. 

Clays, stone, sand and gravel. 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
a nani * liquids, and coal (bituminous) that cannot be assigned to specific counties, 


Includes petroleum, natural 
gem stones, and values indica 


by symbol W. 


*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Wyoming business activity 


Employment and 
AEST 
Unemployment 


r force 


Transportation and 
Wholesale and retail trade 


See footnote at end of table. 


labor force, annual average: 


ublic utilities -—------------------ 


1976 
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Table 3.—Indicators of Wyoming business activity —Continued . 
1976 197° 8 
Employment and labor force, annual average —Continued 
. (nonagricultural) —Continued 
Government 3585 iC ELI thousands 36.1 37.3 +3.8 
Total nonagricultural employment _ ___ ~~... 222-22. do— 156.5 167.5 ＋7.0 
Personal income: i 
Dial locu ecc UII UE mI i NS millions $2,642 073 4- 16.8 
Por capita =ne otoSl dd ⁵⁵ 8 $6,764 562 +11.8 
Construction activity: 
Number of private and public residential units authorized 4,125 4,873 +6.0 
Value of nonresidential construction millions $38.1 P +38.3 
Value of State road contract awards do___— $48.0 70.0 -- 45.8 
Shipments of portland and masonry cement to and within the State 
thousand short tons 423 894 -6.9 
Mineral production value: 
Total crude mineral value ________._..____ ~~~ millions $1,851.6 $2,331.3 -+25.9 
Value per capita, resident populations 748 $5,742 +20.9 
Value per square millilèaannnnnnnnn ~~ 2-222222 $18,910 $23,810 +25.9 


a Drpartmont of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


urces: 
U.S. F 


REVIEW BY MINERAL COMMODITIES 


NONMETALS 


Cement.—The 1977 production of cement 
increased by 4% from that of 1976. Mono- 
lith Portland Cement Co. in Laramie con- 
tinues to be the only cement plant in 
Wyoming. According to the State Inspector 
of Mines Annual Report of 1977, the compa- 
ny produced about 203,000 tons of cement. 
The types of cement shipped were Types I, 
II and V, but the majority shipped was 
Types I and II. From the plant, 43% of the 
cement was shipped by railroad to the 
company’s terminal in Denver and the re- 
mainder was by truck directly to con- 
sumers. Virtually all the cement was 
shipped in bulk form. 

Clays.—The production of clay, according 
to data obtained from the Revenue and 
Taxation Ad Valorem Tax Div., was about 
3.5 million tons compared with 3.2 million 
tons in 1976. Bentonite was mined by eight 
companies and four companies mined clay 
and shale. The production of bentonite was 
from Big Horn, Crook, Johnson, Natrona, 
Washakie, and Weston Counties. Crook 
County was once again the leader in produc- 
tion. Wyoming's bentonite is used in a 
number of ways but it is primarily used as a 
drilling mud, in pelletizing of iron ore, and 
in foundry sand. The leading producers in 
the State were American Colloid Co., Dress- 
er Industries, Inc., Baroid Petroleum Ser- 
vices, Kaycee Bentonite Corp., and Aurora 
Metal Co. 

An environmental review by the National 


Park Service concluded that a full-blown 
environmental statement is not required for 
American Colloid Co.’s proposed bentonite 
mine near Lovell. The proposed mine will 
cover 50 acres and produce about 45,000 
tons of bentonite. Production from the mine 
is expected to begin in 1978. 

Wyo-Ben Products, Inc., received authori- 
zation from the Public Service Commission 
to establish substandard clearance on two 
railroad spurs at Sage Creek and Stucco in 
Big Horn County. The request was needed 
to facilitate construction of dust control 
buildings over loading facilities on the spur 
lines. The Department of Environmental 
Quality had requested that Wyo-Ben con- 
trol the dust at its finished product loading 
facilities. | 

Black Hills Bentonite completed its con- 
version from natural gas to coal at its two 
plants. The company still uses natural gas 
for about 20% of its burn to insure continu- 
ous burning. Operations at both plants are 
at capacity. The company did have to cut 
back at the Worland plant last summer 
because of a shortage of railroad cars. 

Dresser Industries completed their expan- 
sion operations during the year. As a result 
of the expansion, production has increased 
by about 75,000 tons according to the State 
Inspector of Mines Report. 

NL Baroid Petroleum Services has 
reached an average daily production of 
1,065 tons per day, according to the State 
Inspector of Mines Annual Report. The 
company, although not expanding at this 
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time, plans to open a mine near Lovell in 
the Big Horn Basin. The company is pres- 
ently converting its dryers from oil and gas 
to coal. Completion of the coal conversion is 
expected in 1978. 


Feldspar.—Modern Mining and Milling 
Co., Inc., increased production slightly from 


the Quien Sabe mine during 1977. The 
company supplies feldspar for the Bon Ami 
Co. of Kansas City. Modern Mining made 
soap bars at the mine for Bon Ami but have 
stopped because of a lack of a market. The 
feldspar is not mined and crushed before 
being shipped to Kansas City. 

Gem Stones.—The estimated value of 
gem stones produced was $200,000 com- 
pared with $147,000 in 1976. The Majestic 
Jade Co. of Riverton continues to be the 
only gem stone producer in the State. 

Gypsum.—The production of crude gyp- 
sum increased by 12% over the 1976 produc- 
tion. Production of gypsum comes from 
Albany, Big Horn, and Park Counties. Cal- 
cined gypsum production increased by 10% 
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in 1977. The production was from Georgia- 
Pacific Corp. and The Celotex Corp. in Big 
Horn and Park Counties, respectively. 

Lime.—The Great Western Sugar Co. and 
Holly Sugar Corp. produced lime in Big 
Horn, Goshen and Washakie Counties. The 
output of lime increased by 15% over that of 
1976. 

Phosphate Rock.—The production of 
phosphate increased slightly over that of 
1976. This increase follows 2 years of de- 
clining production. The only producer in the 
State is Stauffer Chemical Co. of Wyoming 
at the Leefe mine in Lincoln County. . 

Sand and Gravel.—The production of 
sand and gravel declined by 7% from that of 
1976 but the value increased by 2%. The 
unit value of sand and gravel increased 
from $1.97 per ton in 1976 to $2.17 per ton 
in 1977. The major uses of sand and gravel 
was for roadbase and coverings, concrete 
aggregate, and asphaltic concrete. Publicly 
funded projects accounted for about 20% of 


the tonnage. 


Table 4.—Wyoming: Construction sand and gravel sold or used by producers 
(Thousand short tons and thousand dollars) 


1976 1977 
Quantity Value Quantity Value 
J))§·Ü;1: Sa EA ee 1,528 1,242 2,618 
Gravel ß e ema 942 7,978 8,842 8,418 
„ (———— o ——— 5,470 110,782 5,084 11,026 
1Data do not add to total shown because of independent rounding. 
Table 5.—Wyoming: Construction sand and gravel sold or used, 
by major use category 
(Thousand short tons and thousand dollars) 
1976 1977 
Use Quantity Value Quantity Value 
Concrete te ad emerge nonresidential, highways, 
bridges, terworks, airports, etc.)) LLL. 1,291 3,285 1,111 8,092 
Concrete rodusta ( (cement blocks, bricks, pipe, eto.) —.---- 88 282 298 565 
Asphaltic concrete aggregates and other ua mixtures 1,769 3,330 1,049 2,695 
Roadbase and coverinngasas ,900 2,090 1,788 8,501 
bg || Etat eet sO SC a IC NP 432 145 792 1,082 
e ß , a 590 1,049 51 150 
Toal ĩ˙§ͥ1.³ ] ] Ü ] a CD e 5,470 10,782 5,084 11,026 


1Data may not add to totals shown because of independent rounding. 


Sodium Carbonate. Wyoming continues 
to be the Nation’s leading producer of natu- 
ral sodium carbonate. According to the 
State Inspector of Mines Report, the trona 
mined was 11.3 million tons or a 19% 


increase from that of 1976. The producers, 
according to rank, were FMC Corp., Allied 
Chemical Corp., Stauffer Chemical Co. of 
Wyoming, and Texasgulf, Inc. 

Stauffer began construction during the 
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year on expanding its Big Island refinery. 
The addition will increase the plant capaci- 
ty from the present 1.5 million tons to 1.8 
million tons annually. Construction is ex- 
pected to be completed in 2 to 3 years and 
will add an additional 60 permanent em- 
ployees. 

FMC Corp. has converted its heat source 
from natural gas to coal. The company 
added two huge coal-fired boilers to supply 
the total generating and process heat re- 
quired to run the plant. The boilers are 
equipped with pollution control electrostat- 
ic precipitators and sulfur dioxide scrub- 
bers. The sulfur dioxide scrubbers use soda 
ash instead of lime and were manufactured 
by FMC. 

Texasgulf, Inc., completed its first full 
year of production and added 50 new em- 
ployees to their growing operation. The 
plant was the first to be designed to use coal 
as a heat source. The plant will use about 
375,000 tons of coal annually. The company 
does not generate its own electricity and 
therefore purchases it from Pacific Power 
and Light Co. 

Allied Chemical Corp. installed equip- 
ment costing $5.6 million to control dust. 
The installation was completed during the 


year. 

The largest sodium bicarbonate process- 
ing plant in the world is the Church & 
Dwight Co., Inc., plant in southwestern 
Wyoming. The company completed a $9.4 
million expansion in the first quarter of 
1977. The expansion enables the plant to 
supply one-half of all the baking soda manu- 
factured by Church & Dwight. Plant capaci- 
ty is now about 135,000 tons of baking soda 
a year or about eight times that of the 
original plant. 

Stone.—Basin Engineering Co., Inc., and 
Wyoming University quarried dimension 
stone for rubble and rough construction 
stone. Eleven companies crushed stone at 25 
quarries for railroad ballast, roadstone, ce- 
ment, and other uses. Output declined 12% 
to 2.43 million tons valued at $7.59 million. 
Leading producers were Guernsey Stone 
Co., Morrison & Knudsen Co., Inc., and 
Wyoming Construction Co. 

Among the states, Wyoming ranked 
fourth in output of crushed marble. 

Sulfur.—The recovered sulfur shipments 
in 1977 decreased by 7% to 47,562 tons. 
Production of sulfur as a byproduct of 
sour natural gas increased slightly from 
44,000 tons in 1976 to 44,598 tons in 1977. 
Sulfur production was obtained from five 
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plants located in Carbon, Fremont, Lara- 
mie, and Park Counties. 


METALS 


Copper.—After 70 years of being dor- 
mant, the Ferris-Haggerty mine west of 
Encampment is getting new life. The mine 
was closed in 1908 but now a mining engi- 
neer from Casper has signed a long-term 
lease on the mine property. The engineer is 
refurbishing the old mine with the intent of 
mining copper again. 

Iron Ore.—Iron ore shipments decreased 
to 2.2 million short tons in 1977 compared 
with 2.4 million short tons in 1976, ac- 
cording to published reports in Skillings’ 
Mining Review of February 25 and March 4, 
1978. United States Steel Corp. reported 
shipments of iron ore pellets from its Atlan- 
tic City mine of 1,850,000 short tons. CF&I 
Steel Corp. had a decrease in production 
from 491,961 short tons in 1976 to 372,603 
short tons in 1977.2 The ore from this mine 
is shipped to the CF&I Steel Works in 
Pueblo, Colo. 

Uranium.—Wyoming’s production of 
UO, increased by 22% to 9,857,000 pounds 
in 1977. The production was 33% of the 
Nation's total and Wyoming remains sec- 
ond behind New Mexico in production. 

A new uranium operation, Bear Creek 
mine, operated by Bear Creek Uranium Co., 
came on stream during the year and is the 
second mine in the Powder River Basin. 
Two underground mines in the Powder 
River Basin came on stream late in the 
year. The operators were Kerr-McGee Nu- 
clear Corp. and a joint venture of the 
Tennessee Valley Authority (TVA) and 
United Nuclear. Stripping operations began 
at the Lucky Mc Uranium Corp.'s Big Eagle 
mine in the Gas Hills area. Also in the Gas 
Hills area, Federal-American Partners, 
which has been running a milling operation 
for other mines, is gearing up to resume its 
mining operation. Mineral Exploration, a 
subsidiary of Union Oil Co. of California, 
has made plans to start a uranium oper- 
ation in Sweetwater County, west of Raw- 
lins. The operation will have an estimated 
production of 3,000 tons per day. Wyoming 
Minerals Corp., which has been testing in 
situ leaching operations in the Powder 
River Basin, is planning a commercial oper- 
ation. 

The Bear Creek mine and mill located 
about 70 miles northeast of Casper was 
formally dedicated on September 22, 1977. 
The uranium project is a joint venture 
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between Rocky Mountain Energy Co. 
(RME), a subsidiary of Union Pacific Corp., 
and Mono Power Co., a subsidiary of South- 
ern California Edison Co. Ore from the 
mine will be processed through the mill at a 
rate of 1,000 tons per day. The project will 
have about 250 employees and an expected 
life of 15 years. 

Federal American Partners announced 
expansion plans for its mill which could 
increase the size of the mill from the pres- 
ent 1,000 tons per day to as high as 3,000 
tons per day. This is in addition to the 
mining expansion taking place. Partners 
has just been operating the mill during the 
past few years but is now gearing up to 
mine ore. The ore being processed is from 
the Lucky Mc mine owned by Lucky Mc 
Uranium. The partnership also signed an 
agreement with TVA to mine uranium from 
acreage under lease to TVA. 

Mineral Exploration Co., a wholly owned 
subsidiary of Union Oil Co. of California, 
has started preliminary work on a uranium 
operation 34 miles northwest of Rawlins. 
The ore trucks are now being assembled 
near Wamsutter. An application to mine 
had been filed with the Department of 
Environmental Quality but was rejected 
because of incomplete reclamation plans. 
The company has awarded a contract to Big 
Horn Construction Co. to pave 31 miles of 
road from the Wamsutter Crooks Gap road 
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to U.S. Highway 287. A company spokes- 
man stated the basic mine design is near 
completion and the mill design is on sched- 
ule. 

Lucky Mc Uranium Corp., a subsidiary of 
Utah International, received a permit to 
start mining at the proposed Big Eagle mine 
south of Jeffrey City. When in full produc- 
tion the mine will have about 280 employ- 
ees. The ore will be trucked and processed 
at the Lucky Mc mill in the Gas Hills area. 
The mine is expected to have about a 10- 
year life. 

Petrotomics continued reconditioning a 
uranium mill in the Shirley Basin. The mill 
should be in operation early in 1978. Ore for 
the mill will come from the Jenkins Project 
where Getty Oil Co. is removing overburden 
to get to the ore. The expected life of the 
operation is about 10 years. 

Development work continues at United 
Nuclear Corp.’s Morton Ranch operation. 
The operation is a joint venture with TVA. 
A surface mine is located on the south end 
of the property and an underground mine is 
being developed on the north Morton Ranch 
property. The expected life of the operation 
when in full production is 10 to 12 years. 


State Liaison Officer, Bureau of Mines, Cheyenne, Wyo. 
Mining Review. U.S. Steel Shipments From 
Wyoming. - Utah operations. V. 67, No. 9, Mar. 4, 4, 1978, p. 6. 
.1977 CF&I Steel Corp. 's Shipments of Iron Ore. 

V. 61, No. 8, Feb. 25, 1978, p. 8. 


